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IN  REPLY  REFER  TO 


United  States  Department  of  the  Interior  322o 

(161) 

BUREAU  OF  LAND  MANAGEMENT 

COLORADO  STATE  OFFICE 
1037  20th  STREET 
DENVER.  CO  80202 


Dear  Reader: 

Enclosed  for  your  review  and  comment  is  the  Green  River/Hams  Fork  Coal  Region 
Round  Two  Draft  Environmental  Impact  Statement  (EIS),  prepared  by  the  Bureau 
of  Land  Management. 

Public  hearings  on  the  Draft  EIS  have  been  scheduled  in  the  following 
communi ties: 


September  12,  1983 
Ramada  Inn  Foothills 
11595  W.  Sixth  Avenue 
Denver,  Colorado 
1:30  p .m.  and  7:00  p .m. 

September  14,  1983 
Holiday  Inn 
1675  Sunset  Drive 
Rock  Springs,  Wyoming 
7:00  p.m. 


September  13,  1983 
BLM-Rawlins  District  Office 
1300  N.  Third  Street 
Rawlins,  Wyoming 
7:30  p.m. 

September  15,  1983 
Craig-Moffat  County  Library 
570  Green  Street 
Craig,  Colorado 
7:00  p.m. 


Comments  on  the  Draft  EIS  may  be  presented  orally  at  the  public  hearings  or 
submitted  in  writing.  In  order  to  be  considered  in  the  Final  EIS,  all 
comments  must  be  received  by  October  7,  1983.  Written  comments  should  be 

sent  to: 

Carol  MacDonald,  Team  Leader 
Bureau  of  Land  Management 
Little  Snake  Resource  Area 
P.  0.  Box  1136 
Craig,  Colorado  81626 


Please  keep  this  Draft  EIS  to  be  used  in  conjunction  with  the  Final  EIS.  If 
only  minor  modification  is  required  as  a  result  of  review  and  comment,  the 
final  statement  will  incorporate  this  document  by  reference,  with  any 
necessary  modifications  and  corrections,  a  record  of  public  comments,  and  the 
responses  to  these  comments. 


Thank  you  for  your  interest  in  the  Federal  coal  management  program. 

Sincerely  yours. 


Enel osure 
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Federal  lands  within  the  Corral  Canyon  tract  have  very  recently  been  included 
in  a  land  exchange.  Since  the  lands  are  now  in  private  ownership  they  will 
not  be  part  of  the  Department  of  Interior's  coal  leasing  process. 


The  Final  Green  River-Hams  Fork  Environmental  Impact  Statement  will  reflect 
any  necessary  changes  in  analysis,  or  presentation  of  material,  resulting 
from  the  exchange. 
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GREEN  RIVER-HAMS  FORK 


REGIONAL  COAL 

ENVIRONMENTAL  IMPACT  STATEMENT 

ROUND  II 


Draft  (X)  Final  ( ) 

The  United  States  Department  of  Interior,  Bureau  of  Land  Management,  in  cooperation  with  the  Office  of 
Surface  Mining  Reclamation  and  Enforcement 

1.  Type  of  Action:  Administrative  (X)  Legislative  ( ) 

2.  Abstract:  The  cumulative  impacts  of  developing  up  to  24  coal  tracts  through  four  leasing  alternatives  in 
northwest  Colorado  and  southwest  and  south-central  Wyoming  are  analyzed.  The  four  leasing  alternatives 
propose  offering  for  lease  101,  495,  759,  or  991  million  tons  of  coal  recoverable  by  surface,  subsurface,  or 
in  situ  gasification  mining  methods.  The  significant,  and  unquantifiable  but  potentially  significant,  impacts  to 
human  and  biological  resources  are  analyzed  by  considering  the  impacts  that  existing  and  future  growth 
and  development  in  the  region  could  have  (baseline),  together  with  the  impacts  of  the  four  leasing 
alternatives.  Impacts  increase  in  number  and  magnitude  as  the  amount  of  coal  to  be  developed  increases 
through  the  alternatives.  However,  the  number  and  magnitude  of  impacts  can  be  influenced  by  which  of  the 
24  tracts  are  included  in  a  particular  alternative,  except  for  the  maximum  leasing  alternative,  which  includes 
all  tracts  to  be  leased. 

3.  Comments  have  been  requested  from  the  following:  See  Chapter  5,  Consultation  and  Coordination 

4.  For  further  information,  contact: 

Carol  A.  MacDonald,  Team  Leader 
Bureau  of  Land  Management 
Little  Snake  Resource  Area 
P.O.  Box  1136 
Craig,  Colorado  81626 
Telephone:  (303)  824-4441 

5.  Comments  on  the  draft  statement  must  be  received  no  later  than:  October  7,  1983 

6.  Date  filed  with  EPA 

Draft 

Final 


BLM  Library 
Denver  Federal  Center 
Bldg.  50,  QC-521 
P.O.  Box  25047 
Denver,  CO  80225 
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SUMMARY 


This  Draft  Environmental  Impact  Statement  (EIS) 
analyzes  the  environmental  impacts  of  the  pro¬ 
posed  competitive  leasing  of  24  Federal  coal  lease 
tracts  in  the  Green  River-Hams  Fork  Coal  Region. 
This  is  the  second  round  of  proposed  Federal  coal 
leasing  in  the  region. 

As  part  of  the  Federal  coal  management  pro¬ 
gram,  the  Department  of  the  Interior,  through  the 
Bureau  of  Land  Management,  periodically  conducts 
competitive  coal  lease  sales  to  ensure  that  ade¬ 
quate  coal  supplies  are  available  to  meet  national 
long-term  energy  requirements  and  to  ensure  that 
adequate  reserves  are  available  to  continue  exist¬ 
ing  production.  In  accordance  with  this  program,  on 
January  6,  1983,  the  Secretary  of  the  Interior  estab¬ 
lished  a  leasing  level  range  of  750  to  950  million 
tons  of  recoverable  coal  for  this  second  round  of 
leasing  in  the  Green  River-Hams  Fork  Coal  Region. 

The  Green  River-Hams  Fork  Coal  Region  encom¬ 
passes  all  or  portions  of  Albany,  Carbon, 
Sweetwater,  Sublette,  Lincoln,  and  Uinta  counties 
in  Wyoming  and  Routt,  Moffat,  Jackson,  Grand,  and 
Rio  Blanco  counties  in  Colorado.  However,  the  pro¬ 
posed  Federal  leasing  would  affect  primarily 
Carbon  County  in  southcentral  Wyoming, 
Sweetwater  and  Uinta  counties  in  southwest  Wyo¬ 
ming,  and  Routt,  Moffat,  and  Rio  Blanco  counties  in 
northwest  Colorado. 


Issues/Areas  of  Controversy 

A  preliminary  set  of  issues  and  alternatives  was 
presented  to  the  public  for  review  and  comment  in 
January  1983.  No  new  alternatives  or  issues  within 
the  scope  of  the  EIS  were  identified  during  the 
public  scoping  process,  but  existing  issues  were 
elaborated  on,  with  concerns  on  specific  areas  or 
resource  conflicts  being  raised.  Major  areas  of  con¬ 
cern  or  controversy  raised  during  the  public  scoping 
period  centered  around  the  following  issues:  air 
quality,  water  quantity  and  quality,  wildlife  values, 
reclamation  potential,  land  use  (particularly  impacts 
to  ranching  operations),  wilderness/recreation 
areas,  transportation  of  coal,  economics,  and  social 
values. 


Alternatives 

Five  alternatives  are  addressed  in  this  EIS:  No 
Action,  Low  Leasing,  Moderate  Leasing,  High  Leas¬ 
ing  (agency  preferred  alternative),  and  Maximum 
Leasing.  The  leasing  alternatives  include  various 


mitigation  requirements,  which  are  considered  part 
of  the  proposed  Federal  actions  under  all  alterna¬ 
tives. 

The  No  Action  alternative  would  not  offer  for 
competitive  leasing  any  of  the  24  tracts,  except  for 
Little  Middle  Creek  (in  Colorado),  which  could  quali¬ 
fy  as  an  emergency  bypass  lease.  However,  even 
without  new  Federal  leasing,  activities  would  occur 
as  a  result  of  both  coal  and  noncoal  actions,  natu¬ 
ral  population  growth,  and  continuation  of  some  ex¬ 
isting  operations.  Taken  together,  these  activities 
constitute  the  baseline,  which  is  a  projection  of 
overall  development  trends  until  the  year  2000 
without  any  additional  Federal  coal  leasing. 

The  Low  Leasing  alternative  proposes  the  leas¬ 
ing  of  seven  tracts-four  in  southwest  Wyoming  and 
three  in  northwest  Colorado  (including  Little  Middle 
Creek).  The  tracts  include  a  total  of  341.2  million 
tons  of  in-place  coal  reserves,  of  which  101.1  mil¬ 
lion  tons  would  be  recoverable. 

The  Moderate  Leasing  alternative  proposes  leas¬ 
ing  a  total  of  13  tracts-the  7  proposed  under  the 
Low  Leasing  alternative  plus  1  additional  tract  in 
southwest  Wyoming,  2  additional  tracts  in  north¬ 
west  Colorado,  and  3  tracts  in  southcentral  Wyo¬ 
ming.  The  13  tracts  include  1,276.8  million  tons  of 
in-place  coal  reserves,  of  which  495.3  million  tons 
would  be  recoverable. 

The  High  Leasing  alternative  proposes  leasing  a 
total  of  19  tracts-the  13  proposed  under  the  Mod¬ 
erate  Leasing  alternative  plus  2  tracts  in  southwest 
Wyoming,  1  tract  in  southcentral  Wyoming,  and  3 
tracts  in  northwest  Colorado.  The  19  tracts  include 
1,924.7  million  tons  of  in-place  coal  reserves,  of 
which  759.3  million  tons  would  be  recoverable.  This 
figure  falls  within  the  Secretary’s  preliminary  leasing 
level  of  750  to  950  million  tons,  and  this  alternative 
is  the  preferred  alternative. 

The  Maximum  Leasing  alternative  proposes  leas¬ 
ing  all  24  tracts.  This  involves  leasing  5  tracts  in 
addition  to  those  proposed  under  the  High  Leasing 
alternative-1  tract  in  southcentral  Wyoming  and  4 
tracts  in  northwest  Colorado.  The  24  tracts  include 
2,449.9  million  tons  of  in-place  coal  reserves,  of 
which  990.7  million  tons  would  be  recoverable. 


Major  Conclusions 

Analysis  indicates  that  new  Federal  coal  leasing 
would  cause  no  significant  impacts  to  the  following 
resources  under  any  alternative:  climate,  cultural  or 
historical  values,  threatened  or  endangered  species 
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(on  the  tracts),  flood  plains,  wetlands,  prime  or 
unique  farmlands,  areas  of  critical  environmental 
concern  (ACECs),  wild  and  scenic  rivers,  wilderness 
areas,  or  wilderness  study  areas. 

Resource  categories  which  would  incur  one  or 
more  significant  impacts  from  new  coal  leasing  are 
air  quality,  geology/topography/minerals,  water, 
vegetation,  wildlife,  recreation,  visual  resources, 
land  use,  economics,  social  values,  and  transporta¬ 
tion. 

Most  of  these  resource  categories  would  be  sig¬ 
nificantly  impacted  under  all  four  leasing  alterna¬ 
tives,  with  overall  impacts  increasing  in  number  and 
magnitude  from  the  Low  to  the  Maximum  alterna¬ 
tive  as  more  tracts  and  greater  total  tonnages  were 
incorporated.  All  impacts  would  occur  under  the 
Maximum  alternative,  since  this  alternative  contains 
all  tracts.  The  extent  and  magnitude  of  impacts  on 
specific  resources  can  be  influenced  by  which  of 
the  24  tracts  are  included  in  a  particular  alternative 
(except  for  the  Maximum  alternative).  For  example, 
certain  tracts  cause  more  impacts  to  particular  wild¬ 
life  habitats  and  species,  others  have  lower  recla¬ 
mation  potential,  and  still  others  create  greater  eco¬ 
nomic  impacts  (beneficial  or  adverse). 

In  general,  the  impacts  tend  to  fall  into  three  cat- 
egories-regional,  subregional,  and  local. 

There  are  only  two  projected  impacts  of  the  pro¬ 
posed  leasing  which  are  clearly  regional  impacts: 

(1)  increased  salinity  of  the  Colorado  River  (which 
could  exceed  adopted  standards  in  the  baseline) 
and  (2)  increased  loss  of  life  and  property  as  a 
result  of  increased  traffic  accidents.  The  first  impact 
is  significant  under  (1)  the  No  Action  alternative 
(962  milligrams  per  liter  total  by  the  year  2000)  and 

(2)  the  Maximum  Leasing  alternative  (962.06  milli¬ 
grams  per  liter  due  to  cumulative  contributions  from 
all  Colorado  and  southwest  Wyoming  tracts  and 
one  southcentral  Wyoming  tract).  Under  any  other 
leasing  alternatives,  contributions  of  new  coal  leas¬ 
ing  to  Colorado  River  salinity  would  be  so  small  as 
to  be  unquantifiable.  The  second  regional  impact 
cannot  be  quantified  but  is  assumed  to  be  poten¬ 
tially  significant  anywhere  it  occurs  under  any  alter¬ 
native. 

Although  the  other  impacts  do  occur  throughout 
the  region,  they  tend  to  be  subregional  or  local  in 
extent  and  magnitude.  Their  effects  would  tend  to 
be  felt  primarily  in  one  or  more  of  the  three  major 
subregions-southwest  Wyoming,  southcentral  Wyo¬ 
ming,  or  northwest  Colorado;  within  the  vicinity  of  a 
particular  tract;  or,  in  some  cases,  within  a  particu¬ 
lar  county  or  community. 

Impacts  which  are  clearly  related  only  to  specific 
tracts  include: 


-Potential  for  exceeding  air  quality  standards  (Cu¬ 
mulative  24-hour  concentration  of  total  sus¬ 
pended  particulates  of  147,  154,  and  155  mi¬ 
crograms  per  cubic  meter  on  Leucite  Hills, 
Peck  Gulch,  and  Fish  Creek  tracts,  respective¬ 
ly;  of  these,  102  micrograms  per  cubic  meter 
on  Leucite  Hills,  74  micrograms  per  cubic 
meter  on  Peck  Gulch,  and  65  micrograms  per 
cubic  meter  on  Fish  Creek  would  be  due  to 
new  Federal  coal  leasing.  Annual  sulfur  dioxide 
concentrations  of  48  micrograms  per  cubic 
meter  on  the  Indian  Springs  Tract,  from  new 
Federal  coal  leasing) 

-Alterations  to  topography  (Tract  98) 
-Conservation  of  coal  resource  (potentially  unre¬ 
coverable  surface  mineable  coal  amounting  to 
28  million  tons  on  Northeast  Cow  Creek  and 
19  million  tons  on  Lay  Creek) 

-Unquantifiable  decreases  in  water  quality  in  Fish 
and  Trout  creeks  (Middle  Creek,  Little  Middle 
Creek,  Fish  Creek  tracts)  and  Albert  Creek 
(Byrne  Coal  Tract) 

-Disturbance  of  raptor  nests  off  tract  (Lay  Creek, 
Leucite  Hills,  and  Atlantic  Rim) 

-Local  disturbance  of  sage  grouse  nesting  and 
brood-rearing  habitat  (Atlantic  Rim  and  Corral 
Canyon  tracts) 

-Unquantifiable  loss  of  riparian  habitat  (Atlantic 
Rim,  Corral  Canyon,  Wild  Horse  Draw  and 
Byrne  Creek  tracts) 

-Potential  loss  of  ranching  operations  (Pio  and 
Williams  Fork  Mountain  tracts) 

-Reduction  of  Visual  Resource  Management 
Class  II  to  Class  III  (Atlantic  Rim  Tract) 
-Increased  noise  and  traffic  on  Colorado  State 
Highways  40  and  13  (Bell  Rock  Tract) 

The  remainder  of  the  potentially  significant  im¬ 
pacts  are  generally  subregional  in  extent.  The  fol¬ 
lowing  impacts  tend  to  fall  into  this  category: 
-Increased  salinity  of  the  Green  River  (cumulative 
total  salinity  of  1,017.76  milligrams  per  liter  by 
the  year  2000,  of  which  1.76  milligrams  per 
liter  would  be  due  to  new  Federal  coal  leasing) 
-Unquantifiable  decreases  in  groundwater  quality 
-Loss  of  big  game  winter  habitat  (cumulatively 
360,000  acres  by  end  of  mine  life  in  Northwest 
Colorado  and  Southwest  Wyoming,  of  which 
50,800  acres  would  be  due  to  new  Federal 
leasing) 

-Cumulative  losses  of  2,300  elk  (Northwest  Colo¬ 
rado)  and  6,700  mule  deer  (Northwest  Colora¬ 
do  and  Southwest  Wyoming)  by  end  of  mine 
life;  of  these,  1,400  elk  and  2,100  mule  deer 
would  be  lost  due  to  new  Federal  leasing.  Un¬ 
quantifiable  losses  of  antelope  (Southwest  Wy¬ 
oming) 
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-Shortage  of  urban  recreation  facilities  (parks, 
etc.)  in  Craig,  Colorado,  and  Rock  Springs  and 
Rawlins,  Wyoming 

-Between  10  to  20  percent  increases  in  employ¬ 
ment  and  income  in  Moffat  and  Carbon  coun¬ 
ties 

-Inadequate  housing  and  social  services  at 
Meeker,  Craig,  Hayden,  and  Oak  Creek,  Colo¬ 
rado,  and  South  Superior,  Wyoming 

-Heavy  increased  traffic  in  and  near  Craig,  Colora¬ 
do,  and  Sinclair,  Rawlins,  and  Rock  Springs, 
Wyoming.  Heavy  increased  traffic  on  Moffat 
County  Roads  17,  30,  33,  and  47;  Routt 
County  Roads  27,  53,  59,  and  61;  Seminoe 
Road  and  20-Mile  Road  in  Carbon  County;  and 
Sweetwater  County  Roads  4-15,  4-18,  and  4- 
76. 

Under  the  lower  leasing-level  alternatives,  these 
impacts  tend  to  be  local.  However,  because  these 
impacts  are  to  some  extent  associated  with  many 
different  tracts,  cumulatively  they  may  be  subre¬ 
gional,  depending  on  the  impact  and  the  subregion. 
Some  of  the  impacts  included  in  this  category  are 
subregional  in  one  subregion  and  local  in  another 
subregion. 


Other  Actions 


After  release  of  the  Final  EIS  in  February  1983, 
the  Regional  Coal  Team  will  recommend  to  the  Di¬ 
rector  of  the  Bureau  of  Land  Management  (1) 


which,  if  any,  of  the  24  tracts  should  be  offered  for 
lease  sale  and  (2)  if  appropriate,  a  lease  sale 
schedule.  The  Director  will,  in  turn,  forward  the 
team’s  recommendations,  along  with  the  Director’s 
own  recommendations,  to  the  Secretary  of  the  Inte¬ 
rior.  The  Secretary  will  make  the  final  decision  on 
whether  to  lease  tracts  and,  if  so,  which  tracts  are 
to  be  offered. 

The  Secretary’s  decision  is  not  limited  solely  to 
the  alternatives  presented  in  this  EIS.  The  decision 
could  include  changes  in  the  proposed  level  of 
leasing,  different  tract  combinations,  alteration  of 
tract  boundaries,  or  changes  in  the  lease  sale 
schedule.  In  making  the  decision,  the  Secretary  will 
consider  not  only  the  environmental  analysis  includ¬ 
ed  in  this  EIS  but  also  expressed  preferences  of 
the  Governors  of  Colorado  and  Wyoming;  recom¬ 
mendations  of  the  Regional  Coal  Team;  public 
comments;  coordination  with  other  Federal  agen¬ 
cies;  and  technical,  regulatory,  and  policy  consider¬ 
ations. 

An  additional  area  of  concern  is  the  possible 
effect  of  proposed  exchanges  affecting  two  tracts: 
the  Point  of  Rocks  Tract  in  southwestern  Wyoming 
and  Corral  Canyon  Tract  in  southcentral  Wyoming. 
Detailed  analysis  of  these  proposed  exchanges  is 
beyond  the  scope  of  this  EIS;  they  will  be  evaluat¬ 
ed  by  the  BLM  Rock  Springs  District  and  Rawlins 
District,  respectively.  However,  in  general,  impacts 
of  coal  development  would  be  the  same  as  those 
identified  in  this  EIS,  regardless  of  coal  ownership. 
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CHAPTER  1 


PURPOSE  AND  NEED  FOR  THE  PROPOSED  ACTION 


As  part  of  the  Federal  coal  management  pro¬ 
gram,  the  Department  of  the  Interior,  through  the 
Bureau  of  Land  Management  (BLM),  conducts 
competitive  leasing  of  Federal  coal  to  assure  ade¬ 
quate  coal  supplies  are  available  to  meet  national 
long-term  energy  requirements  and  adequate  re¬ 
serves  are  available  to  continue  existing  production. 
In  accordance  with  this  program,  on  January  6, 
1983,  the  Secretary  of  the  Interior  established  a 
leasing  level  range  of  750  to  950  million  tons  of  re¬ 
coverable  coal  for  the  Green  River-Hams  Fork  Coal 
Region.  The  leasing  level  includes  both  Federal 
and  non-Federal  coal.  This  is  the  second  round  of 
proposed  Federal  coal  leasing  in  the  region. 

The  leasing  level  was  established  after  analyzing 
potential  production  from  planned  and  existing  coal 
mines  in  the  region  and  projected  demand  for  coal. 
The  decision  on  the  leasing  level  was  made  to 
ensure  that  sufficient  coal  resources  are  offered  to 
enhance  industry  competition.  It  was  based  in  part 
on  the  fact  that  industry  formally  expressed  interest 
in  some  1.3  to  1.5  billion  tons  of  recoverable  coal 
resources. 


BACKGROUND  INFORMATION 


The  Federal  coal  management  program  estab¬ 
lishes  coal  production  regions  in  the  United  States 
and  provides  for  sales  of  coal  leases  in  these  re¬ 
gions  to  help  meet  the  nation’s  projected  energy 
demands. 

The  area  dealt  with  in  this  EIS  is  the  Green 
River-Hams  Fork  Coal  Region.  This  region  com¬ 
prises  all  or  portions  of  Albany,  Carbon, 
Sweetwater,  Sublette,  Lincoln,  and  Uinta  counties 
in  southwest  Wyoming  and  Routt,  Moffat,  Jackson, 
Grand,  and  Rio  Blanco  counties  in  northwest  Colo¬ 
rado.  Map  1-1  portrays  the  coal  region. 

The  first  round  final  EIS  for  the  Green  River- 
Hams  Fork  Coal  Region  was  released  on  February 
29,  1980.  On  October  20,  1980,  the  Secretary  of 
the  Interior  made  a  decision  to  sell  11  of  the  tracts 
considered  in  that  EIS.  Leases  have  been  issued 
on  all  11  tracts.  A  decision  was  also  made  by  the 
Secretary  to  defer  the  decision  on  leasing  a  twelfth 
tract  (Red  Rim)  pending  results  of  a  wildlife  study. 
The  study  has  been  completed  and  the  results 
were  determined  positive  for  leasing.  However,  the 


leasing  decision  is  still  pending  the  outcome  of  an 
unsuitability  petition  filed  with  the  Department  of  the 
Interior  in  July  1982.  The  petition  was  filed  by  the 
National  Wildlife  Federation  and  the  Wyoming  Wild¬ 
life  Federation.  It  argues  that  the  tract  is  unsuitable 
for  surface  mining  because  (1)  it  contains  fragile 
lands  that  are  valuable  for  pronghorn  antelope 
habitat  and  (2)  reclamation  of  the  tract  is  not  tech¬ 
nically  or  economically  feasible.  An  intervention  pe¬ 
tition  was  filed  in  March  1983  by  the  surface  owner, 
Taylor  Lawrence,  arguing  that  the  tract  was  re¬ 
viewed  for  suitability  during  Round  I  land  use  plan¬ 
ning  and  was  determined  suitable  for  surface 
mining.  The  Office  of  Surface  Mining  Reclamation 
and  Enforcement  is  preparing  an  EIS  as  part  of  its 
evaluation  of  the  petition;  the  EIS  is  scheduled  for 
completion  in  April  1984. 

BLM  is  now  involved  in  the  second  round  of  Fed¬ 
eral  coal  leasing  in  the  Green  River-Hams  Fork 
region.  Overall  guidance  for  the  leasing  process  is 
provided  by  the  Regional  Coal  Team,  which  was  or¬ 
ganized  on  August  14,  1979,  under  the  chairman¬ 
ship  of  the  BLM  State  Director  from  Utah.  Other 
members  are  the  BLM  State  Directors  from  Colora¬ 
do  and  Wyoming  and  representatives  of  the  Gover¬ 
nors  of  Colorado  and  Wyoming.  The  Regional  Coal 
Team  has  held  public  meetings  to  consider  the  var¬ 
ious  phases  of  the  process  which  have  led  to  the 
publication  of  this  EIS.  Records  of  these  meetings 
are  available  from  the  Bureau  of  Land  Manage¬ 
ment,  Colorado  State  Office,  1037  -  20th  Street, 
Denver,  Colorado  80202. 

The  first  step  in  the  coal  leasing  process  was 
land  use  planning.  The  potential  coal  lease  tracts 
analyzed  in  this  EIS  have  been  delineated  from  the 
acceptable  areas  identified  in  the  land  use  plans. 
Acceptable  areas  have  been  identified  by  applying 
four  “screens”  to  Federal  lands:  high  or  moderate 
coal  development  potential,  unsuitability  criteria  (43 
CFR  3460),  multiple  land  use  decisions,  and  sur¬ 
face  owner  consultation.  The  plans  are  consistent 
with  local  and  state  land  use  plans.  As  a  result  of 
the  unsuitability  assessment,  some  areas  have 
been  dropped  from  further  consideration  for  leas¬ 
ing.  In  addition,  tract-specific  mitigation  measures 
have  been  developed  to  protect  threatened  or  en¬ 
dangered  wildlife  species,  alluvial  valley  floors,  etc., 
within  tracts  (see  Appendix  6).  Two  tracts  in  south- 
central  Wyoming-Atlantic  Rim  and  Northeast  Cow 
Creek-have  been  determined  suitable  for  further 
consideration  for  leasing  pending  completion  of  an 
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elk  habitat  use  study  (see  the  discussion  of  these 
two  tracts  in  Appendix  2).  Documentation  of  this 
land  use  planning  process  is  on  file  at  BLM’s  dis¬ 
trict  offices  in  Craig,  Colorado,  and  Rawlins  and 
Rock  Springs,  Wyoming. 

After  the  completion  of  land  use  planning,  BLM 
issued  a  call  for  expressions  of  leasing  interest  in 
those  areas  found  acceptable  for  further  considera¬ 
tion.  Information  provided  in  response  to  this  call 
included  area  of  interest,  desired  tonnages,  and 
proposed  mining  method  (surface  or  subsurface). 
This  information  is  on  file  with  the  BLM  state  of¬ 
fices  in  Denver,  Colorado,  and  Cheyenne,  Wyo¬ 
ming. 

Expressions  of  interest  and  other  geologic  and 
mining  information  were  used  to  delineate  tracts  for 
potential  leasing.  Individual  tract  delineation  reports 
were  prepared  which  provided  pertinent  coal  re¬ 
source  and  mining  information.  This  information 
was  used  to  develop  a  site  specific  environmental 
analysis  for  each  tract.  Included  in  these  analyses 
were  environmental,  social,  and  economic  factors 
pertinent  to  or  affected  by  development  of  each 
tract.  Also  prepared  were  tract  profile  reports, 
which  highlighted  the  tract  delineation  report  and 
impacts  determined  to  be  significant  or  controver¬ 
sial  in  the  site  specific  analyses.  Documentation  of 
these  analyses  is  available  for  review  at  the  Craig, 
Rawlins,  and  Rock  Springs  BLM  district  offices. 
Pertinent  information  on  the  individual  tracts  is  sum¬ 
marized  in  Appendix  2. 

At  a  public  meeting  on  January  11,  1983,  the  Re¬ 
gional  Coal  Team  (1)  ranked  the  tracts  as  having 
high,  moderate,  or  low  desirability  for  coal  develop¬ 
ment  and  (2)  selected  leasing  alternatives. 

The  Regional  Coal  Team  reviewed  information 
from  tract  profile  reports,  maps,  and  other  sources 
of  information  prior  to  ranking  tracts  and  formulat¬ 
ing  alternatives.  The  team  considered  three  major 
categories  in  tract  ranking  (coal  economics,  im¬ 
pacts  on  the  natural  environment,  and  socioeco¬ 
nomic  impacts)  and  a  set  of  subfactors  to  be  con¬ 
sidered  under  each  category.  See  Appendix  1  for 
detailed  information  on  the  subfactors  and  the  re¬ 
sults  of  tract  ranking. 

The  Regional  Coal  Team  grouped  the  tracts  into 
five  alternatives:  a  no  leasing  alternative  and  four 
leasing  alternatives:  maximum,  high,  moderate,  and 
low.  These  alternatives  and  the  tracts  they  include 
are  shown  in  Table  2-1  in  Chapter  2.  The  Low 
Leasing  alternative  contains  only  the  highly  desir¬ 
able  tracts,  with  successively  higher  leasing  alterna¬ 
tives  adding  the  moderate  and  low  ranked  tracts  in 
decreasing  order  of  ranking.  The  High  Leasing  al¬ 
ternative  is  the  preferred  alternative. 


The  coal  leasing  program  is  fully  described  in  the 
Final  Environmental  Statement:  Federal  Coal  Man¬ 
agement  Program ;  the  Federal  Coal  Management 
Regulations (43  CFR  3400);  The  Federal  Coal  Man¬ 
agement  Program  -  A  Narrative  Description ;  and 
the  Secretarial  Issue  Document-Federal  Coal  Man¬ 
agement  Program.  File  copies  of  these  documents 
are  available  for  inspection  at  the  Bureau  of  Land 
Management,  Office  of  Public  Affairs,  18th  and  C 
Streets  NW,  Washington,  D.C.,  20240. 


PUBLIC  SCOPING 


Immediately  after  tract  ranking  and  preliminary 
selection  of  leasing  alternatives  by  the  Regional 
Coal  Team,  a  scoping  period  was  provided  to  iden¬ 
tify  public  concerns  about  the  issues  and  alterna¬ 
tives  to  be  addressed  in  this  EIS  and  to  allow  the 
public  to  review  and  comment  on  the  alternatives. 
As  part  of  this  process,  public  scoping  meetings 
were  held  as  follows: 

January  24,  1983:  Marriott  Hotel,  Denver,  Colora¬ 
do 

January  25,  1983:  BLM  District  Office,  Rawlins, 
Wyoming 

January  26,  1983:  Holiday  Inn,  Rock  Springs,  Wy¬ 
oming 

January  27,  1983:  Craig  Moffat  Library,  Craig, 
Colorado 

In  addition,  written  comments  were  accepted 
through  February  11,  1983. 

The  issues  discussed  in  the  next  section  of  this 
chapter  were  presented  in  a  preliminary  form  to 
stimulate  discussion  and  comment.  Comments  sub¬ 
sequently  received  did  not  result  in  identification  of 
any  totally  new  issues  within  the  scope  of  the  EIS, 
but  the  preliminary  issues  were  elaborated  on,  with 
concerns  on  specific  areas  or  conflicts  being  ex¬ 
pressed. 


ISSUES 


Issues  identified  through  the  Bureau’s  land  use 
planning  system  and  the  scoping  process  and  de¬ 
termined  to  be  within  the  scope  of  this  EIS  are  as 
follows: 


General 


The  effectiveness  of  mitigation 
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PURPOSE  AND  NEED 


Net  energy  balance  of  energy  required  for  coal 
development  and  transportation  versus  the  energy 
provided  by  coal  itself 


Minerals 

Conflicts  between  coal  production  and  oil  and 
gas  development 


Air  Quality 

Impacts  on  visibility  standards  and  other  air  qual¬ 
ity  parameters  in  towns,  in  Class  I  areas,  and  in  the 
region 


Water  Resources 


Impacts  to  water  quality  from  contamination, 
aquifer  destruction,  and  increased  population;  im¬ 
pacts  to  water  quantity,  including  water  availability 
for  reclamation,  other  users,  increased  populations, 
and  maintenance  of  minimum  stream  flows 


Soils 


Impacts  to  soils,  including  leaching  and  long-term 
stabilization 


Vegetation 

Loss  of  vegetation,  including  vegetation  on  agri¬ 
cultural  lands  and  in  riparian  areas;  effects  on 
threatened  or  endangered  plant  species 


Animal  Life 


The  effects  on  critical  and  other  wildlife  habitat, 
both  terrestrial  and  aquatic,  including  raptors  and 
their  associated  buffer  zones;  effects  of  coal  devel¬ 
opment  on  threatened  or  endangered  species;  im¬ 
pacts  of  urbanization  (additional  snowmobile  and 
other  ORV  use,  poaching,  road  kills,  and  blocked 
migration  routes);  and  loss  of  wild  horse  range  in 
Wyoming. 


Land  Use 

Impacts  on  land  use,  including  checkerboard  pat¬ 
terns  in  Wyoming  and  changing  land  use  patterns; 
potential  effects  of  subsidence  on  current  land 
uses;  impacts  on  private  as  well  as  Federal  lands; 
effects  on  livestock  grazing;  and  potential  for  re-es¬ 
tablishing  vegetation  capable  of  supporting  the 
same  uses  as  prior  to  disturbance 


Economics  and  Social  Values 

Demands  on  local  government  and  community 
facilities,  such  as  housing,  roads,  schools,  water 
and  sewer  systems,  and  health  care;  impacts  on 
existing  economic  bases,  such  as  agriculture,  hunt¬ 
ing,  and  tourism;  and  impacts  on  lifestyles 


Recreation/Visual  Resources 

Impacts  on  potential  and  designated  wilderness 
areas,  ACECs,  parks,  trails,  and  monuments,  as 
well  as  on  recreational  opportunities  and  facilities 
and  the  visual  resources  of  the  area 


Transportation 

Impacts  on  transportation  systems 


Noise 

Noise  impacts  in  relation  to  noise  standards  and 
existing  sound  levels  in  the  affected  area 


Cultural  Resources 

Impacts  to  cultural  resource  values 


Issues  Not  Addressed 

Some  of  the  issues  identified  prior  to  and  during 
the  scoping  process  are  beyond  the  scope  of  the 
EIS,  have  been  covered  by  prior  environmental 
review,  or  are  not  considered  to  have  a  significant 
effect  on  the  human  environment  within  the  area  of 
study.  These  issues  are  listed  below. 
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PURPOSE  AND  NEED 


1.  The  advisability  of  leasing  additional  coal  while 

the  current  coal  market  is  ‘soft';  selling  public 
resources  in  a  manner  which  maximizes, 
through  competition,  the  monies  returned  to 
the  Federal  and  local  treasuries 

2.  The  mineability  of  coal  resources  and  availability 

of  transportation  in  the  Powder  River  basin, 
which  make  it  more  desirable  for  development 
than  the  Green  River-Hams  Fork  Coal  Region 

3.  The  importance  of  leasing  more  coal  to  encour¬ 

age  development  of  improved  transportation 
facilities  in  northwest  Colorado 

4.  Exchanges  of  existing  nonproducing  leases  that 

are  less  desirable  from  an  environmental  and 
economic  standpoint  for  leases  that  are  better 
suited  for  timely  and  efficient  development 

5.  The  adequacy  of  the  land  use  plans  in  the  Green 

River-Hams  Fork  Coal  Region 


AUTHORITIES  FOR  COAL 
LEASING  AND  DEVELOPMENT 


The  development  of  coal  resources  is  controlled 
by  numerous  laws  and  regulations  imposed  by  Fed¬ 
eral,  state,  and  local  agencies  and  authorities.  Fed¬ 
eral  laws  of  paramount  importance  include  the  Min¬ 
eral  Leasing  Act  of  1920,  the  Federal  Coal  Leasing 
Amendments  Act  of  1976,  the  Federal  Land  Policy 
and  Management  Act  of  1976,  and  the  Surface 
Mining  Control  and  Reclamation  Act  of  1977. 

The  Federal  Coal  Leasing  Amendments  Act  pro¬ 
vides  a  more  complete  procedure  for  the  leasing 
and  development  of  federally  owned  coal  than  was 
set  forth  in  the  Mineral  Leasing  Act  of  1920.  The 
Federal  Coal  Leasing  Amendments  Act  sets  forth 
several  requirements,  including  competitive  coal 
leasing,  the  abolishment  of  preference  right  leasing, 
maximum  economic  recovery,  and  consistency  with 
land  use  planning. 

The  Federal  Land  Policy  and  Management  Act 
provides  BLM  with  a  statutory  framework  for  land 
use  planning  on  public  lands.  This  Act  requires  that 
BLM  use  the  principles  of  multiple  use,  sustained 
yield,  and  environmental  integrity;  give  priority  to 
the  protection  of  areas  of  critical  environmental 
concern;  consider  present  as  well  as  future  uses  of 
public  lands;  and  coordinate  planning  activities  with 
those  of  Federal,  state,  and  local  government 
agencies. 

The  Surface  Mining  Control  and  Reclamation  Act 
establishes  uniform  minimum  Federal  standards  for 
regulating  surface  mining  and  reclamation  on  Fed¬ 
eral,  state,  and  private  lands  and  for  assuring  ade¬ 


quate  protection  from  environmental  impacts  of  sur¬ 
face  mining.  The  Act  also  sets  forth  provisions  re¬ 
garding  environmental  protection  performance 
standards  and  designation  of  areas  unsuitable  for 
surface  coal  mining  operations.  The  act  established 
the  Office  of  Surface  Mining  Reclamation  and  En¬ 
forcement  in  the  Department  of  the  Interior  to  en¬ 
force  the  performance  standards  and  provides  for 
state  regulation  of  coal  mining,  with  oversight  by 
the  Office  of  Surface  Mining. 

This  EIS  involves  two  states:  Colorado  and  Wyo¬ 
ming.  Both  have  adopted  state  regulatory  programs 
and  have  assumed  primary  jurisdiction  over  regula¬ 
tion  of  coal  development  within  their  respective 
boundaries,  including  Federal  coal  under  a  cooper¬ 
ative  agreement  with  the  Department  of  the  Interior. 
The  responsible  state  agencies  in  Colorado  and 
Wyoming  are  the  Colorado  Mined  Land  Reclama¬ 
tion  Board  and  the  Wyoming  Department  of  Envi¬ 
ronmental  Quality. 

Each  lease  operator  is  required  to  submit  a 
permit  application  package  that  complies  with  state, 
Office  of  Surface  Mining,  and  BLM  regulations  and 
which  demonstrates  that  noncoal  resources  will  be 
protected.  Consultation  is  required  between  the 
regulatory  authorities  and  the  land  management 
agencies  prior  to  approval  of  a  mining  operation 
plan  by  the  Secretary  of  the  Interior. 

On  December  3,  1982,  Department  of  the  Interior 
Secretarial  Order  No.  3087  consolidated  primary 
onshore  mineral  leasing  functions  of  the  Minerals 
Management  Service  with  BLM.  BLM  therefore  is 
authorized  to  supervise  all  aspects  of  leasing  and 
production  of  coal  resources  in  the  lease  areas.  In¬ 
cluded  are  the  former  Minerals  Management  Serv¬ 
ice  responsibilities  to  enforce  diligent  development, 
attain  maximum  economic  recovery,  conserve  min¬ 
eral  resources,  and  evaluate  the  economics  of 
mining.  The  Minerals  Management  Service  retains 
responsibility  for  royalty  collection  for  onshore  min¬ 
erals. 

Local  level  regulations  are  generally  imposed  at 
the  county  level.  These  involve  special  use  permits, 
zoning  variances,  or  construction  permits,  as  appli¬ 
cable. 


TIME  FRAMES 


Following  the  public  comment  period  on  this  draft 
EIS,  the  Regional  Coal  Team  may  revise  tract  rank¬ 
ing  and  selection,  based  on  the  results  of  this  EIS 
and  public  comment.  The  final  EIS,  which  will  re¬ 
flect  any  such  changes  as  well  as  responses  to 
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public  comments,  is  scheduled  to  be  available  to 
the  public  in  February  1984. 

After  release  of  the  final  EIS,  the  Regional  Coal 
Team  will  recommend  to  the  Director  of  BLM  (1) 
which  specific  tracts,  if  any,  of  the  24  analyzed 
should  be  offered  for  lease  sale  and  (2)  if  appropri¬ 
ate,  a  lease  sale  schedule.  The  Director  will,  in  turn, 
forward  the  team’s  recommendations,  along  with 


the  Director’s  own  recommendations,  to  the  Secre¬ 
tary  of  the  Interior.  The  Secretary  will  make  the 
final  decision  on  whether  to  lease  tracts  and,  if  so, 
which  tracts  are  to  be  offered.  The  Secretary  will 
also  determine  the  schedule  of  tract  sales. 

If  coal  leasing  occurs,  offering  of  coal  leases  for 
competitive  sale  will  probably  begin  in  June  1984. 
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CHAPTER  2 


DESCRIPTION  OF  ALTERNATIVES  INCLUDING  THE 

PROPOSED  ACTION 


INTRODUCTION 


This  chapter  provides  a  narrative  description  of 
the  five  alternatives  analyzed  in  this  document,  a 
series  of  tables  summarizing  relevant  data  (produc¬ 
tion  figures,  acreage  disturbances,  etc.)  for  each, 
and  a  listing  of  mitigation  measures.  It  concludes 
with  a  comparative  analysis  of  the  five  alternatives’ 
impacts. 

The  following  five  alternatives  are  analyzed  in 
this  environmental  impact  statement  (EIS): 

1.  No  Action 

2.  Low  Leasing 

3.  Moderate  Leasing 

4.  High  Leasing  (Agency  Preferred  Alternative) 

5.  Maximum  Leasing 


DESCRIPTION  OF  ALTERNATIVES 


No  Action  Alternative  (Baseline) 

With  one  exception,  the  No  Action  alternative 
would  not  offer  any  of  the  24  tracts  for  competitive 
leasing.  No  new  annual  production  would  be  gener¬ 
ated  from  these  tracts,  and  there  would  be  no  dis¬ 
turbances  from  new  Federal  coal  leasing  and  sub¬ 
sequent  mining. 

The  exception  would  be  Little  Middle  Creek, 
which  has  been  included  in  the  No  Action  alterna¬ 
tive  as  well  as  in  the  proposed  leasing  alternatives. 
Under  the  No  Action  alternative,  this  tract  could  be 
leased  as  an  emergency  bypass.  Bypass  coal 
refers  to  an  isolated  coal  deposit  which  cannot  be 
economically  mined  as  an  individual  operation  in 
the  foreseeable  future.  However,  this  bypass  coal 
could  be  economically  mined  as  an  extension  of  an 
existing  operation.  This  would  be  done  under  the 
emergency  lease  provisions  contained  in  43  CFR 
Part  3425.1-4.  (See  the  discussion  of  Little  Middle 
Creek  in  Appendix  2  or  the  Little  Middle  Creek  Site 
Specific  Analysis,  which  is  available  for  review  at 
the  BLM  Colorado  State  Office  in  Denver.) 


However,  even  without  new  Federal  leasing,  ac¬ 
tivities  would  occur  as  a  result  of  both  coal  and 
noncoal  actions.  Coal  activities  could  include  con¬ 
tinued  production  from  existing  coal  mines,  devel¬ 
opment  of  existing  nonproducing  leases,  and  devel¬ 
opment  of  coal  preference  right  lease  applications. 
A  number  of  preference  right  lease  applications 
(PRLAs)  are  being  processed  separately  under  site- 
specific  environmental  assessments  or  environmen¬ 
tal  impact  statements.  These  include  the  Savery 
PRLAs  (a  group  of  nine  PRLAs  on  the  Colorado-- 
Wyoming  border),  the  Consolidation  Coal  PRLA,  the 
Jensen-Miller  PRLA,  and  the  Chapman-Riebald 
PRLA.  These  PRLAs  are  not  included  in  the  base¬ 
line  for  this  EIS.  Noncoal  activities  could  include  oil 
and  gas  production,  oil  shale  development,  trona 
development,  increased  recreation,  urban  expan¬ 
sion,  and  other  factors. 

To  arrive  at  baseline,  existing  projects  and  pro¬ 
duction  that  could  continue  through  the  year  2000, 
along  with  projects  and  production  that  could  logi¬ 
cally  materialize  by  the  year  2000,  were  cumulated 
to  estimate  increased  population  and  surface  dis¬ 
turbance.  This  projection  was  made  available  for 
public  comment  during  the  public  scoping  process 
that  occurred  before  the  analysis  in  this  EIS  began. 

Table  2-1  portrays  the  existing  and  possible 
future  projects  which  were  considered  in  develop¬ 
ing  the  baseline.  Inclusion  in  the  baseline  does  not 
imply  secretarial  approval  of  any  proposed  projects 
involving  Federal  lands  nor  does  it  mean  a  particu¬ 
lar  project  will,  in  fact,  be  developed.  The  baseline 
merely  provides  a  starting  point  from  which  to 
assess  impacts. 

Figures  2-1  and  2-2  portray  the  baseline  coal 
production  figures  by  county  and  state. 

It  should  be  noted  that  if  the  baseline  has  been 
overestimated,  the  proposed  leasing  action  will 
seem  small  in  comparison  to  the  baseline,  while  the 
cumulative  effects  of  each  alternative  (baseline  plus 
whatever  amount  of  leasing  is  proposed  by  the  al¬ 
ternative)  will  appear  greater.  Conversely,  an  under¬ 
estimated  baseline  will  cause  projected  impacts  of 
proposed  coal  leasing  to  appear  greater  in  compari¬ 
son  to  the  baseline  but  cumulative  effects  of  each 
alternative  to  appear  smaller. 
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DESCRIPTION  OF  ALTERNATIVES 


Leasing  Alternatives 

These  alternatives  propose  leasing  levels  ranging 
from  101.1  million  tons  to  990.7  million  tons  of  re¬ 
coverable  coal.  Leasing  levels  include  both  Federal 
and  non-Federal  coal.  The  non-Federal  coal  would 
not  be  leased  by  the  Secretary’s  decision.  Howev¬ 
er,  it  is  assumed  that  once  Federal  coal  was 
leased,  the  lessee  would  also  lease  the  non-Feder¬ 
al  coal,  developing  all  of  the  coal  resource  in  one 
mining  operation. 

A  final  decision  to  lease  any  of  these  tracts 
would  not  mean  that  they  would,  in  fact,  be  sold  or 
developed.  However,  any  Federal  lease  would  have 
a  stipulation  requiring  diligent  development. 

Table  2-2  shows  which  tracts  are  included  in 
each  alternative,  while  figure  2-3  graphically  por¬ 
trays  annual  coal  production  for  the  various  alterna¬ 
tives.  Surface  and  mineral  estate  acreage  are  de¬ 
picted  in  table  2-3.  Tables  2-4  through  2-15  portray 
mineral  resource  values,  acreage  disturbance,  and 
transportation  and  employment  figures  for  each 
leasing  alternative.  For  an  overview  of  the  tract 
boundaries  and  locations,  see  the  folded  color  map 
in  the  map  packet  and  map  2-1  in  this  chapter. 

Low  Leasing  Alternative 

The  Low  Leasing  alternative  represents  a  mini¬ 
mal  leasing  level  of  101.1  million  tons  of  recover¬ 
able  coal.  Seven  tracts  are  proposed  for  lease  sale: 
Deadman,  Leucite  Hills,  Point  of  Rocks,  and  Tract 
98  in  Wyoming,  and  Prairie  Dog,  Little  Middle 
Creek,  and  Middle  Creek  in  Colorado. 

Surface  mining  is  proposed  for  five  of  the  tracts; 
only  Prairie  Dog  and  Middle  Creek  are  proposed 
subsurface  mines.  Deadman,  Tract  98,  and  Little 
Middle  Creek  involve  extensions  of  existing  mines, 
while  Leucite  Hills,  Point  of  Rocks,  Prairie  Dog,  and 
Middle  Creek  are  analyzed  as  new  mines. 

Tract  size  (surface  acreage)  varies  from  160  to 
over  1 1 ,000  acres. 

Moderate  Leasing  Alternative 

The  Moderate  Leasing  alternative  represents  an 
intermediate  leasing  level  of  495.3  million  tons  of 
recoverable  coal. 

A  total  of  1 3  tracts  would  be  offered  for  competi¬ 
tive  leasing-the  7  tracts  proposed  for  leasing  under 


the  Low  Leasing  alternative  plus  6  additional  tracts. 
These  6  are  the  Atlantic  Rim,  Byrne  Creek,  Corral 
Canyon,  and  Wild  Horse  Draw  tracts  in  Wyoming 
and  the  Rattlesnake  Mesa  and  Signal  Butte  tracts 
in  Colorado. 

Surface  mining  is  proposed  for  the  four  Wyoming 
tracts.  Subsurface  mining  is  proposed  for  Rattles¬ 
nake  Mesa,  while  a  combination  of  surface  and 
subsurface  mining  is  proposed  for  Signal  Butte.  All 
six  tracts  are  analyzed  as  new  mining  operations. 

High  Leasing  (Preferred)  Alternative 

The  High  Leasing  alternative,  which  is  also 
BLM’s  preferred  alternative,  represents  a  combina¬ 
tion  of  tracts  which  falls  within  the  Secretary’s  leas¬ 
ing  level  of  750  to  950  million  tons.  Under  this  al¬ 
ternative,  759.3  million  tons  of  recoverable  coal 
would  be  offered  for  lease  sale. 

A  total  of  1 9  tracts  would  be  offered  for  competi¬ 
tive  leasing-the  13  tracts  proposed  for  leasing 
under  the  Moderate  Leasing  alternative  plus  6  addi¬ 
tional  tracts.  These  6  tracts  are  Pio,  Winton,  and 
Indian  Springs  in  Wyoming,  and  Peck  Gulch,  lies 
Mountain,  and  Fish  Creek  in  Colorado. 

Two  tracts-Pio  and  lies  Mountain-are  proposed 
surface  mines.  Subsurface  mining  is  proposed  for 
Winton  and  Peck  Gulch,  while  a  combination  of  sur¬ 
face  and  subsurface  mining  is  proposed  for  Fish 
Creek.  In  situ  gasification  is  proposed  for  Indian 
Springs.  All  six  tracts  are  analyzed  as  new  mining 
operations. 

Maximum  Leasing  Alternative 

The  Maximum  Leasing  alternative  proposes  offer¬ 
ing  all  24  tracts  for  competitive  leasing.  This  would 
result  in  a  leasing  level  of  990.7  million  tons  of  re¬ 
coverable  coal. 

The  24  tracts  to  be  offered  for  competitive  leas¬ 
ing  include  the  19  tracts  proposed  for  leasing  under 
the  High  Leasing  alternative  plus  5  additional  tracts. 
One  of  the  5,  Northeast  Cow  Creek,  is  in  Wyoming. 
The  4  Colorado  tracts  are  Bell  Rock,  Williams  Fork 
Mountain,  Lay  Creek,  and  Horse  Gulch. 

Surface  mining  is  proposed  for  three  tracts-Wil- 
liams  Fork  Mountain,  Lay  Creek,  and  Horse  Gulch. 
Subsurface  mining  is  proposed  on  Northeast  Cow 
Creek  and  Bell  Rock  tracts.  All  five  tracts  are  ana¬ 
lyzed  as  new  mining  operations. 
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TABLE  2-1 


BASELINE  PROJECTS  AND  ACREAGE  DISTURBANCE  TOTALS 


COLORADO 


Coal  Projects 
ColoWyo  (E) 

Empire  (E) 

Trapper  (E) 

Sunland  (E) 

Edna  (E) 

Colo  Yampa  (E) 

Sun  Coal  (E) 

Rock  Castle  (E) 

Yampa  (E) 

Deserado  (E) 

P  &  M  (Fish  Creek)  (P) 
Grassy  Creek  (P) 

Hayden  Gulch  (P) 

Danforth  II  (P) 

Little  Bear  (P) 

Danforth  III  (P) 

Northern  Coal  (E  &  P) 

Utah  International  (P) 
Foidel  Creek  (P) 

Seneca  (E)  &  Seneca  2W  (P) 


Other  Projects 
Uranium 

Oil  &  Gas 
Ca  Oil  Shale 
Cb  Oil  Shale 
Prototype  Oil  Shale* 
Aquatrai n 
La  Sal  Pi  pel i ne 
Texas  Eastern  Pipeline 
Yellow  Jacket  Reservoir 
Secondary  Development 


WYOMING 


Coal  Projects 
Medi ci ne  Bow  (E) 

Seminoe  1  (E) 

Seminoe  2  (E) 

Carbon  County  (E) 
Vanguard  2  (E) 

Rosebud  (E) 

Carbon  Number  1  (E) 

China  Butte  (P) 

Red  Rim  (P) 

Carbon  Basin  (P) 

Cherokee  (P) 

Black  Butte  (E) 

Bridge r  (E) 

Leucite  Hills  (E) 
Stansbury  (E) 

Long  Canyon  (P) 

Bean  Springs  (P) 

Table  (P) 

Black  Butte  Creek  (P) 
Kemmerer  (E) 

Skul 1  Poi nt  (E) 

North  Block  (P) 

Twin  Creek  (P) 

South  Haystack  (P) 

Other  Projects 
Trona 

Oil  and  Gas 
Pipeline  &  Processing 
Chevron  Fertilizer  Plant 
Secondary  Development 


Total  Acreage  Disturbed  (Colorado  and  Wyoming) 

1983  161,948 
1992  203,436 
1995  212,563 
2000  236,725 


NOTE:  E  =  existing  and  P  =  proposed. 
*  Secretary's  decision  pending 
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Figure  2-1 .  Projected  Annual  Baseline  Coal  Production  for  Colorado 
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Figure  2-2.  Projected  Annual  Baseline  Coal  Production  for  Wyoming 
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TABLE  2-2 

TRACTS  PROPOSED  FOR  LEASING  UNDER  THE  FIVE  ALTERNATIVES 


Alternatives 

1 

Tracts* 

No 

1 

Actionl 

Low  |  Moderate  | 

Leasing  |  Leasing 

High  | 

Leasing  | 

Maximum 

Leasing 

Deadman  (W) 

x  x 

X 

X 

Leuci te  Hil Is  (W) 

X  x 

X 

X 

Poi nt  of  Rocks  (W) 

x  x 

X 

X 

Tract  98  (W) 

X  X 

X 

X 

Prairie  Dog  (C) 

x  x 

X 

X 

Little  Middle  Creek  (C) 

X 

X  x 

X 

X 

Middle  Creek  (C) 

x  x 

X 

X 

Atlantic  Rim  (W) 

X 

X 

X 

Byrne  Creek(W) 

X 

X 

X 

Corral  Canyon  (W) 

X 

X 

X 

Wil  d  Horse  Draw  (W) 

X 

X 

X 

Rattl  esnake  Mesa  (C) 

X 

X 

X 

Signal  Butte  (C) 

X 

X 

X 

Pio(W) 

X 

X 

Wi nton  ( W ) 

X 

X 

Indi an  Springs  (W) 

X 

X 

Peck  Gulch  (C) 

X 

X 

lies  Mountain  (C) 

X 

X 

Fish  Creek  (C) 

X 

X 

Northeast  Cow  Creek  (W) 

X 

Bell  Rock  (C) 

X 

Williams  Fork  Mountain  (C) 

X 

Lay  Creek  (C) 

X 

Horse  Gulch  (C) 

X 

Note:  x  indicates  tract 

*  (W)  indicates  tract  is 

i  s 

i  n 

i ncluded 

Wyomi ng; 

in  the  alternative. 

(C)  indicates  a  Colorado  tract. 
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Figure  2-3.  Projected  Annual  Cumulative  Coal  Production 


TABLE  2-3 

SURFACE  AND  MINERAL  ESTATE  ACREAGE 


Tract 

Total 

Acres 

Federa 1 

Private 

State 

Surface 

Estate 

MI neral 

Estate 

Surface 

Estate 

Mineral 

Estate 

Surface 

Estate 

Mineral 

Estate 

Deadman 

160.0 

160.0 

160.0 

0 

0 

0 

0 

LeucI  te  HI  1  Is 

4,682.5 

2,441  .3 

2,441  .3 

2,241 .2 

2,241 .2 

0 

0 

Point  of  Rocks 

4,016.3 

1  ,998.0 

1  ,998.0 

1  ,538.3 

1  ,538.3 

480.0 

480*0 

Tract  98 

164.8 

164.8 

164.8 

0 

0 

0 

0 

Pra  1  r  I  e  Dog 

1  1  ,517.9 

1 1  ,516.3 

1 1 ,517.9 

1  .6 

0 

0 

0 

Little  MIdd  le  Creek 

990.9 

250.0 

990.9 

740.9 

0 

0 

0 

Middle  Creek 

1 ,080.0 

40.0 

1 ,080.0 

1  ,040.0 

0 

0 

0 

Total  Low  Alternative 

22,61  2.4 

16,570.4 

18,352.9 

5,562.0 

3,779.5 

480.0 

480.0 

Atlantic  Rim 

9,372.4 

4,210.0 

3,649.9 

5,162.4 

5,002.4 

0 

720.0 

Byrne  Creek 

2,230.0 

430.0 

870.0 

1 ,720.0 

1 ,280.0 

80.0 

80.0 

Corral  Canyon 

3,440.0 

1 ,000.0 

1 ,000.0 

2,440.0 

2,440.0 

0 

0 

Wild  Horse  Draw 

2,560.0 

1 ,280.0 

1 ,280.0 

1 ,280.0 

1 ,280.0 

0 

0 

Rattlesnake  Mesa 

936.2 

352.7 

936.2 

583.5 

0 

0 

0 

Signal  Butte 

3,1  37.0 

177.6 

3,1 37.0 

2,959.4 

0 

0 

0 

Total  Moderate  Alternative* 

44,288.0 

24,020.7 

29,246.0 

19,707.3 

13,781 .9 

560.0 

1,280.0 

PIo 

5,624.7 

5,624.7 

5,624.7 

0 

0 

0  = 

0 

W! nton 

6,161 .3 

1 ,814.3 

1  ,814.3 

4,347.0 

4,347.0 

0 

0 

1  nd  1  an  Spr  I  ngs 

2,435.4 

1 ,396.2 

1 ,396.2 

1 ,039  .2 

1,039.2 

0 

0 

Peck  Gu  1  ch 

1 ,923.0 

171 .8 

1  ,923.0 

1  ,751  .2 

0 

0 

0 

1  les  Mountain 

2,847.4 

960 

2,847.4 

1 ,887.4 

0 

0 

0 

Fish  Creek 

2,856.5 

0 

2,856.5 

2,856.5 

0 

0 

0 

Total  High  Alternative* 

66,136.3 

33,987.7 

45,688.1 

31  ,588.6 

19,168.1 

560.0 

1 ,280.0 

Northeast  Cow  Creek 

8,323.0 

7,203.0 

7,323-0 

960.0 

840.0 

160.0 

160.0 

Bel  1  Rock 

1 ,935.1 

221  .4 

1 ,935.1 

1 ,393.7 

0 

320.0 

0 

Williams  Fork  Mountain 

9,946.1 

178.4 

9,946.1 

9,767.7 

0 

0 

0 

Lay  Creek 

9,961  .9 

1 ,494.7 

8,761  .5 

7,827.2 

560.4 

640.0 

640.0 

Horse  Gu 1 ch 

4,1  17-0 

1,680.0 

4,1  17.0 

2,4  37  .0 

0 

0 

0 

Total  Maximum  Alternative* 

100,419.4 

44,765.2 

77,770.8 

53,974.2 

20,568.5 

1 ,680.0 

2,080.0 

*  Each  total  Is  cumulative  with  the  preceding  totals. 
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TABLE  2-4 


LCW  LEASING  ALTERNATIVE 
MINERAL  RESOURCE  VALUES 


Tract 

Coal  Reserves 

1 n-PI ace 

(mill  ion  tons) 

Recoverable 

New 

Annual 

Production 

Federal 

Resource 

NonFedera 1 

Resource 

Total 

Resource 

Federal 

Resource 

NonFederal 

Resource 

Total 

Resource 

WYOM 1 NG 

Deadman  * 

3.4 

0 

3.4 

0.3 

0 

0.3 

(0.3) 

Leucite  Hills 

54.8 

42.3 

97.1 

6.5 

1 1 .2 

17.7 

0.5 

Poi nt  of  Rocks 

34.0 

13.9 

47  .9 

13.6 

3.9 

17.5 

0.5 

Tract  98  * 

3.8 

0 

3.8 

3.4 

0 

3.4 

(0-5) 

Subtotal 

96.0 

56.2 

152.2 

23.8 

15.1 

38.9 

1 .0 

COLORADO 

Pra  trie  Dog 

147.4 

0 

147  .4 

43.9 

0 

43.9 

1  .0 

Little  Middle  Creek  t 

15.0 

0 

15.0 

12.8 

0 

12.8 

(3.3) 

M  idd  le  Creek 

26.6 

0 

26.6 

5.5  * 

0 

5.5 

0.1 

Subtotal 

189.0 

0 

189.0 

62.2 

0 

62.2 

1  .1 

Total 

285.0 

56.2 

341  .2 

86.0 

15.1 

101  .1 

2-1 

*  Annual  production  would  not  represent  an  Increase  since  this  tract  is  an  extension  of  an  existing  mining  operation.  Number 
in  parentheses  reflects  continued  rate  of  annual  production. 

t  Tract  coal  reserves  could  also  be  leased  under  the  No  Action  alternative  (see  narrative).  Number  In  parentheses  reflects 
continued  rate  of  annual  production. 


TABLE  2-5 


MODERATE  LEAS  I  NG  ALTERNATIVE 
MINERAL  RESOURCE  VALUES 


Tract 

1 n-PI ace 

Coal  Reserves  (million  tons) 

Recoverab le 

New 

Annual 

Production 

Federa  1 

Resource 

NonFederal 

Resource 

Total 

Resource 

Federal 

Resource 

NonFederal 

Resource 

Total 

Resource 

WYOM 1 NG 

De adman  * 

3.4 

0 

3.4 

0.3 

0 

0.3 

(0.3) 

Leuci  te  Hills 

54.8 

42.3 

97.1 

6.5 

1  1  .2 

17.7 

0.5 

Point  of  Rocks 

34.0 

13.9 

47.9 

1  3.6 

3.9 

17.5 

0.5 

Tract  98  * 

3.8 

0 

3.8 

3.4 

0 

3.4 

(0.5) 

At  1  a  nt I c  Rim 

164.5 

217.7 

382.2 

79.2 

99.0 

178.2 

5.4 

Byrne  Creek 

28.4 

42.8 

71  .2 

6.0 

9.8 

15.8 

0.5 

Corral  Canyon 

25.6 

57.4 

83.0 

22.3 

49.9 

72.2 

2.4 

Wild  Horse  Draw 

10.3 

13.4 

23.7 

4.5 

7.6 

12.1 

1  .7 

Subtotal 

324.8 

387.5 

71  2.3 

135.8 

181  .4 

317  .2 

1  1  .0 

COLORADO 


Pra ir i e  Dog 

147.4 

0 

147.4 

43.9 

0 

43.9 

1  .0 

Little  Middle  Creek  t 

15.0 

0 

15.0 

1  2.8 

0 

1  2.8 

(3.3) 

Middle  Creek 

26.6 

0 

26.6 

5.5 

0 

5.5 

0.1 

Rattlesnake  Mesa 

1  17.7 

0 

1  17.7 

36.0 

0 

36.0 

0.9 

Signal  Butte 

257.8 

0 

257.8 

79.9 

0 

79.9 

2.0 

Subtotal 

564.5 

0 

564.5 

178.1 

0 

178.1 

4.0 

Total 

889.3 

38  7.5 

1 ,276.8 

313.9 

181  .4 

495.3 

15.0 

Annual  production  would  not  represent  an  increase  since  this  tract  is  an  extension  of  an  existing  mining  operation.  Number 
In  parentheses  reflects  continued  rate  of  annual  production. 

t  Tract  coal  reserves  could  also  be  leased  under  the  No  Action  alternative  (see  narrative).  Number  In  parentheses  reflects 
continued  rate  of  annual  production. 


TABLE  2-6 


HIGH  LEASING  (PREFERRED)  ALTERNATIVE 
MINERAL  RESOURCE  VALUES 


Tract 

1 n-P 1  ace 

Coal  Reserves  (million  tons) 

Recoverable 

New 

Annua  1 

Production 

Federal 

Resource 

NonFederal 

Resource 

Total 

Resource 

Federal 

Resource 

NonFedera 1 

Resource 

Total 

Resource 

WYOM 1 NG 

Deadman  * 

3.4 

0 

3.4 

0.3 

0 

0.3 

(0.3) 

Leu  cite  H 1 1  Is 

54.8 

42.3 

97.1 

6.5 

1  1 .2 

17.7 

0.5 

Pol nt  of  Rocks 

34.0 

13.9 

47.9 

13.6 

3.9 

17.5 

0.5 

Tract  98  * 

3.8 

0 

3.8 

3.4 

0 

3.4 

(0.5) 

Atlantic  Rim 

164.5 

217.7 

382.2 

79.2 

99.0 

178.2 

5.4 

Byrne  Creek 

28.4 

42.8 

71  .2 

6.0 

9.8 

15.8 

0.5 

Corral  Canyon 

25.6 

57.4 

83.0 

22.3 

49.9 

72.2 

2.4 

Wl  1  d  Horse  Draw 

10.3 

13.4 

23.7 

4.5 

7.6 

12.1 

1  .7 

Plo 

133.4 

0 

133.4 

1  1  .1 

0 

1  1  .1 

0.5 

W l nto  n 

39.2 

99.5 

138.7 

19.6 

49.8 

69.4 

2.0 

Indian  Springs 

44.0 

42.1 

86.1 

25.0 

24.0 

49.0 

1  .2 

Subtotal 

541  .4 

529.1 

1 ,070.5 

191  .5 

25  5.2 

446.7 

14.7 

COLORADO 


Pra  i  r  l  e  Dog 

147.4 

0 

147.4 

43.9 

0 

43.9 

1  .0 

Little  Middle  Creek  t 

15.0 

0 

15.0 

12.8 

0 

12.8 

(3.3) 

M  idd  le  Creek 

26 .6 

0 

26.6 

5.5 

0 

5.5 

0.1 

Rattlesnake  Mesa 

1  17.7 

0 

1  17  .7 

36.0 

0 

36.0 

0.9 

Signal  Butte 

257.8 

0 

257.8 

79.9 

0 

79.9 

2.0 

Peck  Gu Ich 

1  12.8 

0 

1 12.8 

36.7 

0 

36.7 

1  .2 

1 les  Mounta I n 

38.2 

0 

38.2 

33.5 

0 

33.5 

1  .7 

Fish  Creek 

138.7 

0 

138.7 

64.3 

0 

64.3 

1  .0 

Subtotal 

854.2 

0 

85  4.2 

31  2.6 

0 

312.6 

7.9 

Tota  1 

1 ,395.6 

529.1 

1  ,924.7 

504.1 

255.2 

759.3 

22.6 

*  Annual  production  would  not  represent  an  Increase  since  this  tract  Is  an  extension  of  an  existing  mining  operation.  Number 
In  parentheses  reflects  continued  rate  of  annual  production. 

t  Tract  coal  reserves  could  also  be  leased  under  the  No  Action  alternative  (see  narrative).  Number  In  parentheses  ref lects 
continued  rate  of  annual  production. 


TABLE  2-7 

MAXIMUM  LEASING  ALTERNATIVE 
MINERAL  RESOURCE  VALUES 


1 n-PI ace 

Coa 1  Reserves 

(mill  ion  tons) 

Recoverab le 

New 

Tract 

Federal 

Resource 

NonFederal 

Resource 

Total 

Resource 

Federal 

Resource 

NonFederal 

Resource 

Total 

Resource 

Annual 

Production 

WYOMING 

Deadman  * 

3.4 

0 

3.4 

0.3 

0 

0.3 

(0.3) 

Leu  cite  Hills 

54.8 

42.3 

97.1 

6.5 

1  1  .2 

17.7 

0.5 

Pol nt  of  Rocks 

34.0 

13.9 

47.9 

13.6 

3.9 

17.5 

0.5 

Tract  98  * 

3.8 

0 

3.8 

3.4 

0 

3.4 

(0.5) 

Atlantic  Rim 

164.5 

217.7 

382  .2 

79.2 

99.0 

178.2 

5.4 

Byrne  Creek 

28.4 

42.8 

71  .2 

6.0 

9.8 

15.8 

0.5 

Corral  Canyon 

25.6 

57.4 

83.0 

22.3 

49.9 

72.2 

2.4 

Wild  Horse  Draw 

10.3 

13.4 

23.7 

4.5 

7.6 

12.1 

1 .7 

Pio 

133.4 

0 

133.4 

1  1  .1 

0 

1 1 .1 

0.5 

W  Inton 

39.2 

99.5 

138.7 

19.6 

49.8 

69.4 

2.0 

Indian  Springs 

44.0 

42.1 

86.1 

25.0 

24.0 

49.0 

1  .2 

Northeast  Cow  Creek 

192.2 

19.9 

212.1 

82.8 

8.8 

91  .6 

1  .8 

Subtotal 

733.6 

549.0 

1  ,282.6 

274.3 

264.0 

538.3 

16.5 

COLORADO 

Pra  i  r  i  e  Dog 

147.4 

0 

147.4 

43.9 

0 

43.9 

1  .0 

Little  Middle  Creek  t 

15.0 

0 

15.0 

12.8 

0 

12.8 

(3.3) 

M  Idd  le  Creek 

26.6 

0 

26.6 

5.5 

0 

5.5 

0.1 

Rattlesnake  Mesa 

117.7 

0 

1 17  .7 

36.0 

0 

36.0 

0.9 

Signal  Butte 

257.8 

0 

257.8 

79.9 

0 

79.9 

2.0 

Peck  Gu 1  ch 

1 12.8 

0 

112.8 

36.7 

0 

36.7 

1  .2 

1 les  Mounta I n 

38.2 

0 

38.2 

33.5 

0 

33.5 

1  .7 

Fish  Creek 

138.7 

0 

138.7 

64.3 

0 

64.3 

1  .0 

Bel  1  Rock 

199.7 

0 

199.7 

43.4 

0 

43.4 

1  .0 

Williams  Fork  Mountain 

45.9 

0 

45.9 

39.0 

0 

39.0 

1 .3 

Lay  Creek 

59.2 

0 

59.2 

50.3 

0 

50.3 

1  .7 

Horse  Gu 1 ch 

8.3 

0 

8.3 

7.1 

0 

7-1 

0.5 

Subtotal 

1,167.3 

0 

1 ,167.3 

452.4 

0 

452.4 

1  2.4 

Tota  1 

1 ,900.9 

549.0 

2,449.9 

726.7 

264.0 

990.7 

28.9 

*  Annual  production  would  not  represent  an  increase  since  this  tract  Is  an  extension  of  an  existing  mining  operation.  Number 
In  parentheses  reflects  continued  rate  of  annual  production. 

t  Tract  coal  reserves  could  also  be  leased  under  the  No  Action  alternative  (see  narrative).  Number  In  parentheses  reflects 
continued  rate  of  annual  production. 


TABLE  2-8 


LOW  LEASING  ALTERNATIVE 
ACRES  D ISTURBED 


Tract 

1983 

On 

Tract 

1983 

Off 

Tract 

EML 

Extraction  Disturbance 

1 992  1 995  2000 

EML 

Facilities  Disturbance 

1983  1992  1995  2000  EML 

Direct 

1992 

Disturbance 

1995  2000 

EML 

Secondary  Disturbance 
1983  1992  iqq'i  ?nnn 

Wyoming 

Deadman  * 

0 

(75) 

0 

0 

0 

(5) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o 

Leucl te  Hills 

0 

44 

146 

316 

1  ,200 

122 

323 

658 

2,400 

0 

67 

67 

67 

67 

0 

1  3 

36 

36 

36 

Pot  nt  of  Rocks 

0 

48 

162 

352 

1,150 

64 

226 

496 

1,630 

0 

20 

20 

20 

20 

0 

18 

18 

18 

18 

Tract  98  * 

0 

(  165) 

( 165) 

(165) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Subtotal 

0 

92 

308 

668 

2,350 

186 

549 

1 ,154 

4,030 

0 

87 

87 

87 

87 

0 

31 

54 

54 

54 

Colorado 


Pra  Irl  e  Dog 

0 

0  0 

0 

0 

40 

40 

40 

40 

0 

1  10 

1  10 

1  10 

1  10 

0 

26 

55 

55 

5  5 

Little  Middle  Creek  t 

0 

(676)  0 

0 

0 

(24) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o 

o 

o 

o 

M  Idd  le  Creek 

0 

0  0 

0 

0 

10 

10 

10 

10 

0 

0 

0 

0 

0 

0 

4 

4 

4 

4 

Subtotal 

0 

0  0 

0 

0 

50 

50 

50 

50 

0 

1  10 

1  10 

1  10 

1 10 

0 

30 

59 

59 

59 

Total 

0 

92  306 

668 

2,350 

236 

599 

1,204 

4,080 

0 

197 

197 

197 

197 

0 

61 

113 

113 

113 

NOTE:  On-tract  extraction  disturbance  Includes  only  that  area  to  be  actually  mined,  while  facilities  disturbance  Includes  all  structures, 
piles.  Off-tract  disturbance  Includes  railroads,  access  roads,  utility  lines,  structures,  etc. 


haul  roads,  and  topsoil  and  spoil  stock- 


*  This  tract  Is  being  analyzed  as  an  extension  of  an  existing  operation.  It  Is  assumed  the  tract  would  be  mined  In  cortf  unct  Ion  with  the  existing  operation,  which  Is  already  In¬ 
cluded  In  the  baseline  (no  action  alternative).  Therefore,  Impacts  from  disturbance  on  this  tract  are  not  Included  In  the  subtotals  and  totals  for  the  production  alternatives. 

However,  Impacts  from  the  acreage  disturbance  on  this  tract  were  stll  1  analyzed  (acreage  figure  In  parentheses).  Zeroes  after  the  numbers  In  parenthesis  Indicate  reclamation 
would  be  accomplished  by  the  date  shown. 


t  For  analysis  purposes.  It  Is  assumed  this  tract  will  qualify  as  an  emergency  bypass  lease.  Acreage  disturbance  has  thus  been  Included  In  the  baseline  and  Is  not  reflected  In 
subtotals  and  totals  for  production  alternatives.  However,  Impacts  from  the  acreage  disturbance  on  this  tract  were  still  analyzed  (acreage  figure  In  parentheses).  Zeroes  after 
the  number  In  parentheses  Indicate  reclamation  has  been  accomplished  by  the  date  shown. 


TABLE  2-9 


MODERATE  LEASING  ALTERNATIVE 
ACRES  DISTURBED 


Tract 


_ On  Tract _ 

Extraction  Disturbance  Facilities  Disturbance 

1983  1992  1995  2000  EML  1983  1992  1995  2000  EML 


Off  Tract 

Direct  Disturbance  Secondary  Disturbance 

1983  1992  1995  2000  EML  1983  1992  1995  2000  EML 


Wyom Ing 


Deadman *  * 

0 

(75) 

0 

0 

0 

0 

(5) 

0 

0 

0 

Leu  cite  Hills 

0 

44 

146 

316 

1  ,200 

0 

122 

323 

658 

2,400 

Pol nt  of  Rocks 

0 

48 

162 

352 

1 ,150 

0 

64 

226 

496 

1 ,630 

Tract  98  * 

0 

(  165) 

( 165) 

(165) 

0 

0 

0 

0 

0 

0 

Atlantic  Rim 

0 

237 

948 

2,1  33 

7,1  10 

0 

0 

0 

0 

0 

Byrne  Creek 

0 

30 

120 

270 

900 

0 

54 

186 

406 

1,330 

Corral  Canyon 

0 

68 

296 

676 

2,272 

0 

0 

o' 

0 

0 

Wild  Florse  Draw 

0 

135 

540 

945 

0 

0 

0 

0 

0 

0 

Subtotal 

0 

562 

2,212 

4,692 

12,632 

0 

240 

735 

1 ,560 

5,360 

NO  Colorado 

Pra  Irl  e  Dog 

0 

0 

0 

0 

0 

0 

40 

40 

40 

40 

Little  Middle  Creek  t 

0 

(676) 

0 

0 

0 

0 

(24) 

0 

0 

0 

M  Idd  le  Creek 

0 

0 

0 

0 

0 

0 

10 

10 

10 

10 

Rattlesnzke  Mesa 

0 

0 

0 

0 

0 

0 

40 

40 

40 

40 

Signal  Butte 

0 

87 

348 

783 

0 

0 

123 

189 

299 

123 

Subtotal 

0 

87 

348 

783 

0 

0 

213 

279 

389 

213 

Total 

0 

649 

2,560 

5,475 

12,632 

0 

453 

1  ,014 

1  ,949 

5,573 

0 

0 

0 

0 

0 

0 

67 

67 

67 

67 

0 

20 

20 

20 

20 

0 

0 

0 

0 

0 

0 

770 

770 

770 

770 

0 

30 

30 

30 

30 

0 

375 

375 

375 

37  5 

0 

575 

575 

575 

575 

0 

1  ,837 

1  ,837 

1  ,837 

1  ,837 

0 

1  10 

1  10 

1  10 

1  10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

40 

40 

40 

40 

0 

318 

318 

318 

318 

0 

468 

468 

468 

468 

0 

2,305 

2,305 

2,305 

2,305 

0 

0 

0 

0 

0 

0 

13 

36 

36 

36 

0 

18 

18 

18 

18 

0 

0 

0 

0 

0 

0 

16 

160 

160 

160 

0 

13 

36 

36 

36 

0 

6 

93 

93 

93 

0 

4 

75 

75 

75 

0 

70 

418 

418 

418 

0 

26 

55 

55 

55 

0 

0 

0 

0 

0 

0 

4 

4 

4 

4 

0 

23 

47 

47 

47 

0 

7 

29 

29 

68 

0 

60 

135 

135 

174 

0 

130 

553 

553 

592 

NOTE:  On-tract  extraction  disturbance  Includes  only  that  area  to  be  actually  mined,  while  facilities  disturbance  Includes  all  structures,  haul  roads,  and  topsoil  and  spoil  stock¬ 
piles.  Off-tract  disturbance  Includes  railroads,  access  roads,  utility  lines,  structures,  etc. 

*  This  tract  Is  being  analyzed  as  an  extension  of  an  existing  operation.  It  Is  assumed  the  tract  would  be  mined  In  conjunction  with  the  existing  operation,  which  Is  already  In¬ 
cluded  In  the  baseline  (no  action  alternative).  Therefore,  Impacts  from  disturbance  on  this  tract  are  not  Included  In  the  subtotals  and  totals  for  the  production  alternatives. 
However,  Impacts  from  the  acreage  disturbance  on  this  tract  were  still  analyzed  (acreage  figure  In  parentheses).  Zeroes  after  the  numbers  In  parenthesis  Indicate  reclamation 
would  be  accanpllshed  by  the  date  shown. 

t  For  analysis  purposes.  It  Is  assumed  this  tract  will  qualify  as  an  emergency  bypass  lease.  Acreage  disturbance  has  thus  been  Included  In  the  baseline  and  Is  not  reflected  In 
subtotals  and  totals  for  production  alternatives.  However,  Impacts  from  the  acreage  disturbance  on  this  tract  were  still  analyzed  (acreage  figure  In  parentheses).  Zeroes  after 
the  number  In  parentheses  Indicate  reclamation  has  been  accanpllshed  by  the  date  shown. 


TABLE  2-10 

HIGH  LEASING  (Preferred)  ALTERNATIVE 
ACRES  D  ISTURBED 


On 

Tract 

Off 

Tract 

Extraction  Disturbance 

Facilities  Disturbance 

Direct 

Disturbance 

Tract 

1983  1992  1995  2000 

EML 

1983  1992  1995  2000  EML 

1 983  1 992 

1995  2000 

EML 

1983 

1992 

1995 

2000 

EML 

Wyom Ing 


Deadman  * 

0 

(75) 

0 

0 

0 

0 

(5) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Leu cite  Hills 

0 

44 

146 

316 

1  ,200 

0 

122 

323 

658  2 

,400 

0 

67 

67 

67 

67 

0 

13 

36 

36 

36 

Pol nt  of  Rocks 

0 

48 

162 

352 

1 ,150 

0 

64 

226 

496  1 

,630 

0 

20 

20 

20 

20 

0 

18 

18 

18 

18 

Tract  98  * 

0 

(  165) 

( 165) 

( 165) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Atlantic  Rim 

0 

237 

948 

2,1  33 

7,1  10 

0 

0 

0 

0 

0 

0 

770 

770 

770 

770 

0 

16 

160 

160 

160 

Byrne  Creek 

0 

30 

120 

270 

900 

0 

54 

186 

406  1 

,330 

0 

30 

30 

30 

30 

0 

13 

36 

36 

36 

Corral  Canyon 

0 

68 

296 

676 

2,272 

0 

0 

0 

0 

0 

0 

375 

37  5 

375 

375 

0 

6 

93 

93 

93 

Wild  Horse  Draw 

0 

135 

540 

945 

0 

0 

0 

0 

0 

0 

0 

575 

575 

575 

575 

0 

4 

75 

75 

75 

PIo 

0 

47 

176 

391 

950 

0 

117 

336 

701  1 

,650 

0 

284 

284 

284 

284 

0 

14 

36 

36 

36 

W! nton 

0 

0 

0 

0 

0 

0 

43 

43 

43 

43 

0 

62 

62 

62 

62 

0 

32 

104 

239 

239 

Indian  Spr I ngs 

0 

0 

0 

0 

0 

0 

100 

100 

100 

100 

0 

100 

100 

100 

100 

0 

63 

69 

69 

69 

Subtotal 

0 

609 

2,388 

5,083 

13,582 

0 

500 

1,214 

2,404 

7,153 

0 

2,283 

2,283 

2,283 

2,283 

0 

179 

627 

762 

762 

Colorado 

Pra 1 r 1 e  Dog 

0 

0 

0 

0 

0 

0 

40 

40 

40 

40 

0 

1  10 

1  10 

1  10 

1  10 

0 

26 

55 

55 

55 

Little  Middle  Creek  t 

0 

(676) 

0 

0 

0 

0 

(24) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

M  Idd  le  Creek 

0 

0 

0 

0 

0 

0 

10 

10 

10 

10 

0 

0 

0 

0 

0 

0 

4 

4 

4 

4 

Rattlesnake  Mesa 

0 

0 

0 

0 

0 

0 

40 

40 

40 

40 

0 

40 

40 

40 

40 

0 

23 

47 

47 

47 

Slcpal  Butte 

0 

87 

348 

783 

0 

0 

123 

189 

299 

123 

0 

318 

318 

318 

318 

0 

7 

29 

29 

68 

Peck  Gulch 

0 

0 

0 

0 

0 

0 

40 

40 

40 

40 

0 

80 

80 

80 

80 

0 

43 

81 

81 

81 

1  les  Mourrfa  1  n 

0 

47 

158 

343 

750 

0 

103 

142 

207 

350 

0 

80 

80 

80 

80 

0 

22 

40 

40 

40 

F 1 sh  Creek 

0 

100 

200 

0 

0 

0 

100 

100 

100 

100 

0 

25 

25 

25 

25 

0 

9 

16 

65 

65 

Subtotal 

0 

234 

706 

1 ,1  26 

750 

0 

456 

561 

736 

703 

0 

653 

653 

653 

653 

0 

134 

272 

321 

360 

Total 

0 

843 

3,094 

6,209 

14,332 

0 

956 

1,775  3 

,140  7 

,856 

0 

2,936 

2,936 

2,936 

2,936 

0 

313 

899 

1,083 

1, 

122 

NOTE:  On-tract  extraction  disturbance  Inc 

ludes  on 

ly  that  area  to  be  actua 

1  1  y  ml ned ,  while 

facl lit 

les  disturbance 

Includes  all  structures,  haul 

roads. 

and  topsol  1  and 

spol  1 

stock- 

piles.  Off-tract  disturbance 

Includes  ra 1 

Iroads, 

occess 

roads,  utl llty 

lines,  structures, 

etc. 

*  This  tract  Is  being  analyzed 

os  on 

extension  of 

an  existing  operation 

9 

It  Is  assumed  the  tract 

wou  1  d 

be  m 1 ned 

In  conjunction 

with  the  existing 

operation,  whtch  Is 

already 

1  n- 

eluded  In  the  baseline  (no  action 

al ternatlve) . 

Therefore,  Impacts  from 

disturbance  on 

this  tract  are 

nof  Incl 

uded  1 n 

the  subtotals 

and  totals 

for 

the  production  a 

1  ter natives 

• 

However,  Impacts  from  the  acreage 

disturbance  on 

th  1  s 

tract  were  stll 

1  analyzed 

( acreage 

figure 

In  parentheses) 

.  Zeroes  after 

the  numbers  In 

parenthesis  Indicate  reclamation 

would  be  accomplished  by  the  date  shown. 

t  For  analysis  purposes.  It  Is  assumed  this  tract  will  qualify  as  an  emergency  bypass  lease.  Acreage  disturbance  has  thus  been  Included  In  the  baseline  and  Is  not  reflected  In 
subtotals  and  totals  for  production  alternatives.  However,  Impacts  from  the  acreage  disturbance  on  this  tract  were  still  analyzed  (acreage  figure  In  parentheses).  Zeroes  after 
the  number  In  parentheses  Indicate  reclamation  has  been  accomplished  by  the  date  shown. 


TABLE  2-11 

MAXIMUM  LEASING  ALTERNATIVE 
ACRES  DISTURBED 


_ On  Tract _  _ Off  Tract 

Ex+racflon  Disturbance  Facilities  Disturbance  Direct  Disturbance 


Tract 

1983 

1992 

1995 

2000 

EML 

1983 

1992 

1995 

2000 

EML 

1983 

1992 

1995 

2000 

EML 

1983 

1992 

1995 

2000 

EML 

Wyoming 

Deadman  * 

0 

(75) 

0 

0 

0 

0 

(5) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Leuclte  HI  1  Is 

0 

44 

146 

316 

1  ,200 

0 

122 

323 

658 

2,400 

0 

67 

67 

67 

67 

0 

13 

36 

36 

36 

Pol  nt  of  Rocks 

0 

48 

162 

352 

1 ,150 

0 

64 

226 

496 

1 ,630 

0 

20 

20 

20 

20 

0 

18 

18 

18 

18 

Tract  98  * 

0 

( 165) 

(165) 

(165) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Atlantic  Rim 

0 

237 

948 

2,1  33 

7,1  10 

0 

0 

0 

0 

0 

0 

770 

770 

770 

770 

0 

16 

160 

160 

160 

Byrne  Creek 

0 

30 

120 

270 

900 

0 

54 

186 

406 

1 ,330 

0 

30 

30 

30 

30 

0 

13 

36 

36 

36 

Corral  Canyon 

0 

68 

296 

676 

2,272 

0 

0 

0 

0 

0 

0 

375 

375 

375 

375 

0 

6 

93 

93 

93 

Wild  Horse  Draw 

0 

135 

540 

945 

0 

0 

0 

0 

0 

0 

0 

575 

575 

575 

575 

0 

4 

75 

75 

75 

Plo 

0 

47 

176 

391 

950 

0 

117 

336 

701 

1,650 

0 

284 

284 

284 

284 

0 

14 

36 

36 

36 

W1 nton 

0 

0 

0 

0 

0 

0 

43 

43 

43 

43 

0 

62 

62 

62 

62 

0 

32 

104 

239 

239 

Indian  Springs 

0 

0 

0 

0 

0 

0 

100 

100 

100 

100 

0 

100 

100 

100 

100 

0 

63 

69 

69 

69 

Northeast  Cow  Creek 

0 

0 

0 

0 

0 

0 

40 

40 

40 

40 

0 

420 

420 

420 

420 

0 

40 

227 

226 

226 

Subtotal 

0 

609 

2,388 

5,083 

13,582 

0 

540 

1 ,254 

2,444 

7,193 

0 

2,703 

2,703 

2,703 

2,703 

0 

219 

85  4 

988 

988 

Colorado 

Pralrl e  Dog 

0 

0 

0 

0 

0 

0 

40 

40 

40 

40 

0 

110 

110 

1 10 

1 10 

0 

26 

55 

55 

55 

Little  Middle  Creek  t 

0 

(676) 

0 

0 

0 

0 

(24) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Middle  Creek 

0 

0 

0 

0 

0 

0 

10 

10 

10 

10 

0 

0 

0 

0 

0 

0 

4 

4 

4 

4 

Rattlesnake  Mesa 

0 

0 

0 

0 

0 

0 

40 

40 

40 

40 

0 

40 

40 

40 

40 

0 

23 

47 

47 

47 

Signal  Butte 

0 

87 

348 

783 

0 

0 

123 

189 

299 

123 

0 

318 

318 

318 

318 

0 

7 

29 

29 

68 

Peck  Gu  1  ch 

0 

0 

0 

0 

0 

0 

40 

40 

40 

40 

0 

80 

80 

80 

80 

0 

43 

81 

81 

81 

1 les  Mountain 

0 

47 

158 

343 

750 

0 

103 

142 

207 

350 

0 

80 

80 

80 

80 

0 

22 

40 

40 

40 

Fish  Creek 

0 

100 

200 

0 

0 

0 

100 

100 

100 

100 

0 

25 

25 

25 

25 

0 

9 

16 

65 

65 

Bel  1  Rock 

0 

0 

0 

0 

0 

0 

50 

50 

50 

50 

0 

45 

45 

45 

45 

0 

34 

66 

66 

66 

Williams  Fork  Mountain 

0 

103 

457 

1,047 

3,525 

0 

73 

106 

161 

392 

0 

65 

65 

65 

65 

0 

18 

30 

30 

30 

Lay  Creek 

0 

55 

220 

495 

1,650 

0 

126 

156 

206 

416 

0 

385 

385 

385 

385 

0 

25 

45 

45 

45 

Horse  Gul  ch 

0 

55 

238 

543 

909 

0 

66 

102 

162 

234 

0 

100 

100 

100 

100 

0 

*  12 

13 

13 

13 

Subtotal 

0 

447 

1,621 

3,211 

6,834 

0 

771 

975 

1  ,315 

1,795 

0 

1 ,248 

1,248 

1 ,248 

1 ,248 

0 

223 

426 

475 

514 

Total 

0  1 

,056 

4,009 

8,294 

20,416 

0 

1  ,311 

2,229 

3,759 

8,988 

0 

3,951 

3,951 

3,951 

3,951 

0 

442  1 

,280 

1 ,463 

1  ,502 

NOTE:  On-tract  extraction 

dl  sturbanoe 

Incl 

udes  onl y  that 

area  to 

be  actual 

1  y  ml  ned 

,  wh  1  le 

fact  1 

I  ties  disturbance 

1 nc 1 udes 

al  1  structures,  hau 1 

roads. 

and  top  so  I 

1  and 

spot  1 

stock- 

piles.  Off-tract  disturbance  Includes  railroads,  access  roads,  utility  lines,  structures,  etc. 

*  This  tract  Is  being  analyzed  as  an  extension  of  an  existing  operation.  It  Is  assumed  the  tract  would  be  mined  In  conjunction  with  the  existing  operation,  which  Is  already  In¬ 
cluded  In  the  baseline  (no  action  alternative).  Therefore,  Impacts  from  disturbance  on  this  tract  are  not  Included  In  the  subtotals  and  totals  for  the  production  alternatives. 
However,  Impacts  from  the  acreage  disturbance  on  this  tract  were  still  anal yzed  „(  acreage  figure  In  parentheses).  Zeroes  after  the  numbers  In  parenthesis  Indicate  reclamation 
would  be  accomplished  by  the  date  shown. 

t  For  analysis  purposes.  It  Is  assumed  this  tract  will  qualify  as  an  emergency  bypass  lease.  Acreage  disturbance  has  thus  been  Included  In  the  baseline  and  Is  not  reflected  In 
subtotals  and  totals  for  production  alternatives.  However,  Impacts  from  the  acreage  disturbance  on  this  tract  were  still  analyzed  (acreage  figure  In  parentheses).  Zeroes  after 
the  number  In  parentheses  Indicate  reclamation  has  been  accomplished  by  the  date  shown. 


TABLE  2-12 


LOW  LEASING  ALTERNATIVE 
TRANSPORTATION  AND  EMPLOYMENT 


Off-Tract  Coal 

Transportation 

(ml les) 

Employment 

Tract 

New 

Road 

Upgrade 

Ral  1 

Conveyor 

Construction  Mining 

Production 

Wyom Ing 

De adman  * 

0 

0 

0 

0 

0 

0 

Leu cl te  HI  1  Is 

5.5 

0 

0 

0 

40 

80 

Pol nt  of  Rocks 

2.0 

0 

0 

0 

0 

40 

Tract  98* 

0 

0 

0 

0 

0 

0 

Subtotal 

7.5 

0 

0 

0 

40 

120 

Colorado 

Pra  Irl  e  Dog 

0 

0 

0 

3.5 

100 

250 

Little  Middle  Creek  * 

0 

0 

0 

0 

0 

0 

Middle  Creek 

0 

0 

0 

0 

10 

10 

Subtof  al 

0 

0 

0 

3.5 

1  10 

260 

Total 

7.5 

0 

0 

3.5 

150 

380 

NOTE:  In  some  Instances,  no  new  transportation  facilities  would  be  needed;  existing  truck  and  rail  lines  would  receive  Increased  use 


*  Since  this  tract  represents  an  extension  of  an  existing  mining  operation,  existing  facilities  and  employees  would  be  utilized;  It  Is 
assumed  that  no  new  transportation  facilities  or  hiring  of  employees  would  be  required. 


TABLE  2-13 

MODERATE  LEASING  ALTERNATIVE 
TRANSPORTATION  AND  EMPLOYMENT 


Tract 

Off-Tract  Coal 

Transportation  (miles) 

Emp 1 oyment 

Road 

New 

Upgrade 

Rai  1 

Conveyor 

Construction  Mining  Production 

Wyoming 

De adman  * 

0 

0 

0 

0 

0 

0 

Leuci te  HI  1  Is 

5.5 

0 

0 

0 

40 

80 

Pol nt  of  Rocks 

2.0 

0 

0 

0 

0 

40 

Tract  98  * 

0 

0 

0 

0 

0 

0 

Atlantic  Rim 

0 

21  .0 

19.0 

0 

48 

346 

Byrne  Creek 

4.0 

0 

0 

0 

40 

80 

Corral  Canyon 

6.0 

10.0 

3.0 

0 

20 

202 

Wild  Horse  Draw 

6.0 

13.0 

14.0 

0 

14 

164 

Subtotal 

23.5 

44.0 

36.0 

0 

162 

91  2 

Colorado 

Pra  1  r  i  e  Dog 

0 

0 

0 

3.5 

100 

25  0 

Little  Middle  Creek 

0 

0 

0 

0 

0 

0 

M  idd  le  Creek  * 

0 

0 

0 

0 

10 

10 

Rattlesnake  Mesa 

0 

0 

0 

0 

80 

210 

Si  gnal  Butte  t 

0 

0 

18.0 

0 

120 

300 

Subtotal 

0 

0 

18.0 

3.5 

310 

770 

Tot  a  1 

23.5 

44.0 

54.0 

3.5 

472 

1  ,682 

NOTE:  In  some  instances,  no  new 

transportat Ion  facilities  would  be  needed; 

existing  truck 

and  rail  lines  would  receive 

increased  use. 

*  Since  th is  tract 

represents  an 

extension  of 

an  existing  mining  operation 

,  existing  faci 

lities  and  employees  would  be 

ut i 1  I zed;  it  is 

assumed  that  no 

new  transportat ion  faci 

lities  or  hiring  of  employees  wou 

Id  be  required. 

t  For  the  first  nine  years  of  mine  life,  construction/mining  production  employment  would  be  75/170 


TABLE  2-14 

HIGH  LEASING  (PREFERRED)  ALTERNATIVE 
TRANSPORTATION  AND  EMPLOYMENT 


Tract 

Off- Tract  Coal 

Transportation  (miles) 

Emp 1 oyment 

Road 

New  Upgrade 

Rai  1 

Conveyor 

Construction  1 

Mining  Production 

Wyoming 

Deadman  * 

0 

0 

0 

0 

0 

0 

Leu cl te  HI  1  Is 

5.5 

0 

0 

0 

40 

80 

Pol nt  of  Rocks 

2.0 

0 

0 

0 

0 

40 

Tract  98  * 

0 

0 

0 

0 

0 

0 

Atlantic  Rim 

0 

21  .0 

19.0 

0 

48 

346 

Byrne  Creek 

4.0 

0 

0 

0 

40 

80 

Corral  Canyon 

6.0 

10.0 

3.0 

0 

20 

202 

Wild  Horse  Draw 

6.0 

13.0 

14.0 

0 

14 

164 

PIo 

1  .0 

0 

7.0 

0 

60 

80 

W 1 nto  n 

0 

0 

4.2 

0 

100 

524 

Indian  Springs 

0 

0 

0 

0  ** 

200 

150 

Subtotal 

24.5 

44.0 

47.2 

0 

522 

1  ,666 

Colorado 

Pra  I  r  I  e  Dog 

0 

0 

0 

3.5 

100 

250 

Little  Middle  Creek  * 

0 

0 

0 

0 

0 

0 

M  Idd  le  Creek 

0 

0 

0 

0 

10 

10 

Rattlesnake  Mesa 

0 

0 

0 

0 

80 

210 

SI  gnal  Butte  t 

0 

0 

18.0 

0 

120 

300 

Peck  Gu  1  ch 

2.0 

13.0 

0 

0 

120 

300 

1 les  Mounta In 

0 

0 

0.3 

0 

60 

140 

Fish  Creek  ° 

0 

0 

0 

0 

40 

25  0 

Subtotal 

2.0 

1  3.0 

18.3 

3.5 

530 

1  ,460 

Tota  1 

26.5 

57.0 

65.5 

3.5 

1 

,052 

3,126 

NOTE:  In  some  instances,  no  new  transportation  facilities  would  be  needed; 

existing  truck 

and  ra  II 

lines  would  receive 

increased  use. 

*  Since  this  tract 

represents 

an  ex  tens  Ion 

of  an  existing  m 

Inlng  operation 

,  existing  facl 

1  I ties  and 

employees  would  be 

ut  1 1  I  zed;  It  Is 

assumed  that  no  new  transportation  facl  1 

It les  or  hiring  of  employees  wou 

Id  be  required. 

t  For  the  first  nine  years  of 

mine  life,  construction/mining  production  employment  would  1 

be  75/170. 

°  For  the  first  three  years  of 

mine  life,  construction/mining  production  employment  would 

be  45/80. 

*  15  miles  of  pipe 

line  are  proposed  for  this  coal  gasification  project. 

■** 


TABLE  2-15 


MAXIMUM  LEASING  ALTERNATIVE 
TRANSPORTATION  AND  EMPLOYMENT 


Off-Tract  Coal 

Transportation 

(miles) 

Employment 

Road 

Tract 

New 

Upgrade 

Ral  1 

Conveyor 

Construction  Mining  Production 

Wyoming 

Deadman  * 

0 

0 

0 

0 

0 

0 

Leu  cite  Hills 

5.5 

0 

0 

0 

40 

80 

Point  of  Rocks 

2.0 

0 

0 

0 

0 

40 

Tract  98  * 

0 

0 

0 

0 

0 

0 

Atlantic  Rim 

0 

21  .0 

19.0 

0 

48 

346 

Byrne  Creek 

4.0 

0 

0 

0 

40 

80 

Corral  Canyon 

6.0 

10.0 

3.0 

0 

20 

202 

Wild  Horse  Draw 

6.0 

13.0 

14.0 

0 

14 

164 

plo 

1 .0 

0 

7.0 

0 

60 

80 

W!  nton 

0 

0 

4.2 

0 

100 

524 

1  ndl  an  Spr  i  ngs 

0 

0 

0 

0** 

200 

150 

Northeast  Cow  Creek 

1  .5 

26.0 

16.0 

0 

1  25 

492 

Subtotal 

26.0 

70.0 

63.2 

0 

647 

2,158 

Colorado 

Pra Ir I e  Dog 

0 

0 

0 

3.5 

100 

25  0 

Little  Middle  Creek  * 

0 

0 

0 

0 

0 

0 

Middle  Creek 

0 

0 

0 

0 

10 

10 

Rattlesnake  Mesa 

0 

0 

0 

0 

80 

210 

Signal  Butte  t 

0 

0 

18.0 

0 

120 

300 

Peck  Gu 1 ch 

2.0 

13.0 

0 

0 

1  20 

300 

1 les  Mount a i n 

0 

0 

0.3 

0 

60 

140 

Fish  Creek  ° 

0 

0 

0 

0 

40 

250 

Bel  1  Rock 

0 

6.0 

0 

0 

100 

250 

Williams  Fork  Mountain 

0 

1  1  .0 

0 

0 

60 

100 

Lay  Creek 

0 

0 

7.0 

0 

75 

170 

Horse  Gu 1 ch 

1  .0 

0 

0 

0 

40 

50 

Subtotal 

3.0 

30.0 

25.3 

3.5 

805 

2,030 

Tot  a  1 

29.0 

100.0 

88.5 

3.5 

1 

,452 

4,188 

NOTE:  In  some  Instances,  no 

new  transportation  facilities 

wou 

1 d  be  needed 

;  existing  truck 

and  rail 

1 1 nes  wou  1  d  rece l ve 

Increased  use. 

*  Since  this  tract  represents 

an  extension  of  an  existing 

min 

I  ng  operatlo 

n,  existing  facl 

1  l ties  and 

employees  would  be 

ut  1 1 I  zed;  It  Is 

assumed  that  no  new  transportation  facilities  or  hiring 

of 

employees  would  be  required. 

t  For  the  first  nine  years 

of 

mine  life. 

construct  lon/ml  nl  ng 

production  employment  would 

be  75/170. 

°  For  the  first  three  years 

of 

mine  life 

,  construct  lon/ml  n  I  ng 

product  Ion 

emp 1 oyment  wou  1  d 

be  45/80. 

**  15  miles  of  pipeline  are 

proposed  for 

this  coal  gasification  project. 

TRACT  98 
BYRNE  CREEK 
WINTON 
LEUCITE  H  ILLS 
DEADMAN 
POINT  OF  ROCKS 
PIO 

INDIAN  SPRINGS 
ATLANTIC  RIM 
NE  COW  CREEK 
CORRAL  CANYON 
WILD  HORSE  DRAW 

COLORADO 
PRAIRIE  DOG 
RATTLESNAKE 
LAY  CREEK 
SIGNAL  BUTTE 
PECK  GULCH 
HORSE  GULCH 
BELL  ROCK 
ILES  MOUNTAIN 
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LITTLE  MIDDLE 
FISH  CREEK 
MIDDLE  CREEK 


Map  2-1.  Green  River  -  Hams  Fork  EIS  Coal  Region 
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MITIGATION  REQUIREMENTS 


Lessees  will  be  required  to  develop  their  Federal 
leases  in  compliance  with  all  applicable  Federal, 
state,  and  local  laws  and  regulations.  These  are 
considered  to  be  in-place  constraints  to  a  lessee’s 
activities.  Therefore,  enforceable  statutes,  perform¬ 
ance  standards,  and  other  license  requirements  are 
considered  part  of  proposed  Federal  actions  under 
all  alternatives  and  are  applicable  to  all  coal  tracts. 

Additional  mitigation  measures  have  been  devel¬ 
oped  through  BLM’s  land  use  planning  and  activity 
planning  processes.  As  such,  these  measures  are 
considered  to  be  real,  committed,  and  legally  en¬ 
forceable.  Since  they  were  developed  prior  to  start¬ 
ing  the  environmental  analysis  in  this  EIS,  mitiga¬ 
tion  requirements  have  been  factored  into  the  anal¬ 
ysis,  i.e.,  only  impacts  remaining  after  mitigation  is 
applied  are  considered. 

Mitigation  measures  that  have  been  developed 
include: 

Cultural  resources:  Field  inventory  and  data  recov¬ 
ery  procedures 

Existing  rights:  Negotiation  procedures 

Black-footed  ferret  habitat:  Monitoring  and  inven¬ 
tory  in  accordance  with  prescribed  guidelines 


Paleontological  resources:  Survey  and  data  recov¬ 
ery 

Water  resources:  Identification  of  affected  water  re¬ 
sources,  including  anticipated  impacts  and  pro¬ 
posed  mitigation 

Raptors:  Buffer  zones,  restrictions  on  surface 
mining 

Wildlife  habitat:  Recovery  using  forage  manipulation 
and  other  techniques 

Subsidence  and  faulting:  Prevention  or  minimiza¬ 
tion,  including  specific  procedures  to  be  used 

Public  access:  Continued  access  unless  interfer¬ 
ence  with  mining  operations  or  safety  hazards 
would  result 

Flood  plains  and  alluvial  valley  floors:  No  surface 
occupancy  or  disturbance 

Powersite  withdrawals:  Prior  right  to  use  land  for 
power  development 

More  detailed  information  on  mitigation  require¬ 
ments,  including  site-specific  measures,  is  present¬ 
ed  in  Appendix  6. 
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COMPARISON  OF  ALTERNATIVES 


This  section  consists  of  a  series  of  tables  com¬ 
paring  significant  impacts,  unknown  but  potentially 
significant  impacts,  and  other  factors  for  the  various 
alternatives.  Impacts  are  grouped  by  resource. 

A  black  triangle  is  used  to  indicate  an  impact 
which  is  not  significant  under  a  given  alternative  but 
which  becomes  significant  under  a  higher  level  al¬ 
ternative.  Significant  impacts  are  indicated  by  a 
black  square.  Additional  black  squares  indicate  that 
the  magnitude  of  an  already  significant  impact  has 
increased. 

The  No  Action  columns  identify  impacts  that  are 
significant  even  without  additional  leasing,  i.e.,  ba¬ 


seline  impacts.  These  impacts  generally  increase  in 
magnitude  under  the  four  leasing  alternatives. 

Tables  2-16,  2-17,  and  2-18  compare  impacts  by 
alternative  for  each  of  three  subregions:  Northwest 
Colorado,  South-Central  Wyoming,  and  Southwest 
Wyoming. 

Table  2-19  provides  a  summary  comparison  by 
alternative  for  the  overall  coal  region. 

Finally,  tables  2-20,  2-21,  and  2-22  show  how  in¬ 
dividual  tracts  contribute  to  cumulative  impact 
levels. 
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Table  2-16.  Comparison  of  Impacts  for  Northwest  Colorado  Subregion 


SIGNIFICANT  IMPACTS 


Low 

Production 


Moderate 

Production 


AIR  QUALITY:  Total  suspended  particulates  (24  hr.) 


High  I  Maximum 
Production  Production 


Sulfur  dioxide  concentrations  (annual) 


GEOLOGY:  Alterations  to  topography 


Conservation  of  coal  resource 


WATER:  Increased  salinity  In  Fish  4  Trout  creeks 


Increased  salinity  of  Cbeen  River 


Increased  salinity  of  Colorado  River  (Regional) 


Degradation  of  groundwater  quality 


Increase  In  sediment  yield  of  Albert  Creek 


Reduction  of  flow  In  Separation  Creek 


VEGETATION:  Loss  of  scaroe  vegetation  type 


WILDLIFE:  Loss  of  sagebrush  habitat 


Loss  of  big  game  winter  habitat 


Loss  of  deer 


Loss  of  aquatic  habitat  of  Fish  4  Trcut  cre*s 


Loss  of  fisheries  In  Fish  4  Trout  creeks 


Loss  of  raptor  nests 


Loss  of  antelope 


Loss  of  el  k 


Loss  of  riparian  habitat 


Loss  of  sage  grouse 


RECREATION:  Urban  recreation  shortfall 


Degradation  of  visual  resource  management  Class  II 


LAND  USE:  Loss  of  grazing  use 


ECONOMICS:  Increased  emp loyment/ I ncome 


Increased  revenues 


Community  growth  exceeding  ability  to  pay  for  It 


Insufficient  housing 


SOCIAL:  Disruptive  social  change 


TRANSPORTATION:  Increased  community  traffic 


Loss  of  life  4  property/increased  accidents  (Regional) 


Increased  average  dally  county  road  traffic 


Increased  average  dally  traffic  Highway  40  4  13 


NOISE:  Increased  noise  on  Highway  40  4  13 


Increased  noise  on  county  roads  used  to  haul  coal 


UNKNOWN  IMPACTS  * 


GEOLOGY:  Loss  of  fossils 


Subsidence  potential 


WATER:  Increased  salinity  of  surface  water 


Modification  of  g-oudwater  flow 


Impact  to  Fish  Creek  al  luvlal  va I  ley  floor 


Aquifer  pollution  from  tox  Ic  by-products 


Wl  LDLJFE  :  Loss  of  aspen  habitat 


Loss  of  big  game  winter  habitat  ** 


Loss  of  el  k  ** 


LAND  USE:  Impact  of  wlthd-awal  on  mining 


NOISE:  Increased  noise  frequency  from  rail  traffic 


OTHER  FACTORS  t 


Landslide  potential 


Hazard:  Methane 


No  coal  access  on  tract 


Mlneablllty  of  tract 


Conflict  between  r I ghts-of-way/m I n I ng 


NOTE:  > represents  a  significant  Impact,.^  an  Impact  contributing  to  a  significant  Impact  but  not 
s  I  gi  I  f  I  cant  I  n  I  tse  I  f  . 

*  Unknown  Impacts  are  Impacts  whose  magnitude  and  extent  are  not  known  but  which  represent 
potential  problem  areas. 

**  Pending  ongoing  elk  habitat  use  study. 

t  Other  Factors  could  be  potential  problem  areas  even  though  they  do  not  represent  Impacts  to  the 
specific  resources  analyzed  In  this  EIS. 
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Table  2-17.  Comparison  of  Impacts  for  South-Central  Wyoming  Subregion 


SIGNIFICANT  IMPACTS 


No 
Action 


Low 
Production 


Moderate 

Production 


AIR  QUALITY:  Total  suspended  particulates  (24  hr.) 

Sulfur  dioxide  concentrations  (annual) 

GEOLOGY:  Alterations  to  topography 

Conservation  of  coal  resource 

WATER:  Increased  salinity  In  Fish  &  Trout  creeks 

Increased  salinity  of  Q-een  River 

Increased  salinity  of  Colorado  River  (Regional) 

■:1 

J 

Degradation  of  g-oundwater  quality 

J 

Increase  In  sediment  yield  of  Albert  Creek 

[ 

Reduction  of  flow  In  Separation  Creek 

J 

VEGETATION:  Loss  of  scaroe  vegetation  type 

J 

WILDLIFE:  Loss  of  sagebrush  habitat 

Loss  of  big  game  winter  habitat 

Loss  of  deer 

Loss  of  aquatic  habitat  of  Fish  &  Trout  creeks 

Loss  of  fisheries  In  Fish  &  Trout  creeks 

Loss  of  raptor  nests 

. 

Loss  of  antelope 

Loss  of  el  k 

Loss  of  riparian  habitat 

fj 

1 

* 

J 

Loss  of  sage  grouse 

RECREATION:  Urban  recreation  shortfall 

4 

Degradation  of  visual  resource  management  Class  IJ 

J 

LAND  USE:  Loss  of  grazing  use 

4 

ECONOMICS:  Increased  emp loyment/l nccme 

J 

Increased  revenues 

_ 

Community  growth  exceeding  ability  to  pay  for  It 

Insufficient  housing 

SOCIAL:  Disruptive  social  change 

J 

TRANSPORTATION:  Increased  community  traffic 

4 

Loss  of  1 1 fe  i  property/ 1 ncreased  accidents  (Regional) 

j_i 

Increased  average  dally  county  road  traffic 

Increased  average  dally  traffic  Highway  40  &  13 

NOISE:  Increased  noise  on  Highway  40  &  13 

Increased  noise  on  county  roads  used  to  haul  coal 

UNKNOWN  IMPACTS  * 

GEOLOGY:  Loss  of  fossils 

J 

Subs  1  (fence  potential 

4 

WATER:  Increased  salinity  of  surface  water 

J 

Modification  of  g-oudwater  flow 

Impact  to  Fish  Creek  al  luvlal  va 1  ley  floor 

Aquifer  pollution  from  toxic  by-products 

WILDLIFE:  Loss  of  aspen  habitat  ** 

Loss  of  blq  game  winter  habitat  ** 

- 

Los s  of  elk  ** 

LAND  USE:  Impact  of  wlthcfeawal  on  mining 

NOISE:  Increased  noise  frequency  from  rail  traffic 

OTRER  FACTORS  t 

Landslide  potential 

Hazard:  Methane 

No  coal  access  on  tract 

Mlneablllty  of  tract 

Conflict  between  rl ghts-of-way/m  Ini ng 

NOTE:  H  represents  a  significant  Impact,^  an  Impact  contributing  to  a  significant  Impact  but  not 
significant  In  Itself. 

*  Unknown  Impacts  are  Impacts  whose  magnitude  and  extent  are  not  known  but  which  represent 
potential  problem  areas. 

**  Pending  ongoing  elk  habitat  use  study. 

t  Other  Factors  could  be  potential  problem  areas  even  though  they  do  not  represent  Impacts  to  the 
specific  resources  analyzed  In  this  EIS. 
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Table  2-18.  Comparison  of  Impacts  for  Southwest  Wyoming  Subregion 


SIGNIFICANT  IMPACTS 


AIR  QUALITY:  Total  suspended  particulates  (24  hr.) 
Sulfur  dioxide  concentrations  (annual) 


GEOLOGY:  Alterations  to  topography 


Conservation  of  coal  resource 
WATER:  Increased  salinity  In  Fish  4  Trout  creeks 


No 

Action 


Increased  salinity  of  Cheen  River 


Increased  salinity  of  Colorado  River  (Regional) 


Degradation  of  g-oundwater  quality 


Increase  In  sediment  yield  of  Albert  Creek 


Reduction  of  flow  In  Separation  Creek 
VEGETATION:  Loss  of  scaroe  vegetation  type 


WILDLIFE:  Loss  of  sagebrush  habitat 


Loss  of  big  game  winter  habitat 


Loss  of  dser 


Loss  of  aquatic  habitat  of  Fish  4  Trcut  creeks 
Loss  of  fisheries  In  Fish  4  Trout  creeks 


Loss  of  raptor  nests 


Loss  of  antelope 


Loss  of  el  k 


Loss  of  riparian  habitat 


Loss  of  sage  grouse 


RECREATION:  Urban  recreation  shortfall 


Degradation  of  visual  resouroe  management  Class  IJ 


LAND  USE:  Loss  of  grazing  use 


ECONOMICS:  Increased  emp loyment/l nccme 


Increased  revenues 


Community  growth  exceeding  ability  to  pay  for  It 


Insufficient  housing 


SOCIAL:  Disruptive  social  change 


TRANSPORTATION:  Increased  community  traffic 


Loss  of  1 1 fe  4  property / 1 ncreased  accidents  (Regional) 


Increased  average  dally  county  road  traffic 


Increased  average  dally  traffic  Highway  40  4  13 

NOISE:  Increased  noise  on  Highway  40  4  13 

Increased  noise  on  county  roads  used  to  haul  coal 

UNKNOWN  IMPACTS *  * 


GEOLOGY :  Loss  of  fossils 


Subsidence  potential 


WATER:  Increased  salinity  of  surface  water 


Modification  of  g-oudwater  flow 


Impact  to  Fish  Creek  al  luvlal  va I  ley  floor 

Aquifer  pollution  from  toxic  by-products 


WILDLIFE:  Loss  of  aspen  habitat  ** 

Loss  of  big  game  winter  habitat  ** 
Los s  of  elk  ** 


LAND  USE:  Impact  of  withdrawal  on  mining 


NOISE:  Increased  noise  frequency  from  rail  traffic 


OTHER  FACTORS  t 
Landslide  potential 

Hazard:  Methane 
No  coal  access  on  tract 
Mlneablllty  of  tract 


Conflict  between  rl ghts-of-way/m Ini ng 


NOTE:  B  represent  s  a  significant  Impact,^  an  Impact  contributing  to  a  significant  Impact  but  not 
significant  In  Itself. 

*  Unknown  Impacts  are  Impacts  whose  magnitude  and  extent  are  not  known  but  which  represent 
potential  problem  areas. 

**  Pending  ongoing  elk  habitat  use  study. 

t  Other  Factors  could  be  potential  problem  areas  even  though  they  do  not  represent  Impacts  to  the 
specific  resources  analyzed  In  this  EIS. 
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Table  2-19.  Comparison  of  Impacts  by  Alternative 


SIGNIFICANT  IMPACTS 


No 

Action 


Low 

Production 


AIR  QUALITY:  Total  suspended  particulates  (24  hr.) 

Sulfur  dioxide  concentrations  (annual) 

GEOLOGY:  Alterations  to  topography 

J 

Conservation  of  coal  resource 

J 

WATER:  Increased  salinity  In  Fish  4  Trout  creeks 

1 

J 

Increased  salinity  of  CHeen  River 

J 

_ 

Increased  salinity  of  Colorado  River  (Regional) 

J 

Degradation  of  g-oundwater  quality 

Increase  In  sediment  yield  of  Albert  Creek 

Reduction  of  flow  In  Separation  Creek 

VEGETATION:  Loss  of  scarce  vegetation  type 

WILDLIFE:  Loss  of  sagebrush  habitat 

1 

L 

L 

Loss  of  big  game  winter  habitat 

Loss  of  deer 

_ 

Loss  of  aquatic  habitat  of  Fish  4  Trout  cred(S 

Lass  of  fisheries  In  Fish  4  Trout  creeks 

nr 

Loss  of  raptor  nests 

Loss  of  antelope 

Loss  of  el k 

_ 

Loss  of  riparian  habitat 

H 

Loss  of  sage  grouse 

RECREATION:  Urban  recreation  shortfall 

d 

Degradation  of  visual  resource  management  Class  II 

LAND  USE:  Loss  of  grazing  use 

ECONOMICS:  Increased  emp loyment/lnccme 

Increased  revenues 

1 

Community  growth  exceeding  ability  to  pay  for  It 

' 

Insufficient  housing 

H 

SOCIAL:  Disruptive  social  change 

... 

'ML. 

TRANSPORTATION:  Increased  community  traffic 

— . 

Loss  of  1 1 fe  &  property / 1 ncreased  accidents  (Regional) 

_ 

Increased  average  dally  county  road  traffic 

Increased  average  dally  traffic  Highway  40  &  13 

NOISE:  Increased  noise  on  Highway  40  4  13 

Increased  noise  on  county  roads  used  to  haul  coal 

UNKNOWN  IMPACTS  * 

GEOLOGY:  Loss  of  fossils 

' 

Subsidence  potential 

J 

WATER:  Increased  salinity  of  surface  water 

| 

J 

Modification  of  g-oudwater  flex 

Impact  to  Fish  Creek  al  luvlal  va  1  ley  floor 

Aquifer  pollution  from  toxic  by-products 

J 

WILDLIFE:  Loss  of  aspen  habitat  ** 

Loss  of  big  game  winter  habitat  ** 

LJ 

Loss  of  el  k  ** 

LAND  USE:  Impact  of  withdrawal  on  mining 

J 

NOISE:  Increased  noise  frequency  from  rail  traffic 

A 

OTHER  FACTORS  t 

J 

Landslide  potential 

J 

Hazard:  Methane 

No  coal  access  on  tract 

Mlneablllty  of  tract 

Conflict  between  rl ghts-of-way/m  Ini ng 

■ 

L 

J 

NOTE:  B  represents  a  significant  Impact,^  an  Impact  contributing  to  a  significant  Impact  but  non¬ 
significant  In  Itself. 

*  Unknown  Impacts  are  Impacts  whose  magnitude  and  extent  are  not  known  but  which  represent 
potential  problem  areas. 

**  Pending  ongoing  elk  habitat  use  study. 

t  Other  Factors  could  be  potential  problem  areas  even  though  they  do  not  represent  Impacts  to  the 
specific  resources  analyzed  In  this  EJS. 
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Maximum  Production 


Table  2-20a.  Northwest  Colorado  Subregion 


SIGNIFICANT  IMPACTS 


H  igh  Production 


Moderate  Production 


AIR  QUALITY:  Total  suspended  particulates  (24  hr.) 
Sulfur  dioxide  concentrations  (annual) 


Low 

Production 

0J 

Q) 

05 

Rattle¬ 

snake 

Mesa 

•§  01 

CL  Q 

Little 

Middl 

Creek 

Middl 

Creek 

Signal 

Butte 

GEOLOGY:  Alterations  to  topography 


Conservation  of  coal  resource 


WATER:  Increased  salinity  In  Fish  A  Trout  creeks 


Increased  salinity  of  Q-een  River 


Increased  salinity  of  Colorado  River  (Regional) 


Degradation  of  groundwater  quality 


Increase  In  sediment  yield  of  Albert  Creek 


Reduction  of  flow  In  Separation  Creek 


VEGETATION:  Loss  of  scaroe  vegetation  type 


WILDLIFE:  Loss  of  sagebrush  habitat 


Loss  of  big  game  winter  habitat 


Loss  of  cteer 


Loss  of  aquatic  habitat  of  Fish  A  Trcut  credos 


Loss  of  fisheries  In  Fish  A  Trout  creeks 


Loss  of  raptor  nests 


Loss  of  antelope 


Los s  of  elk 


Loss  of  riparian  habitat 


Loss  of  sage  grouse 


RECREATION:  Urban  recreation  shortfall 


Degradation  of  visual  resource  management  Class  II 


LAND  USE:  Loss  of  grazing  use 
ECONOMICS:  Increased  emp loyment/ I nccme 


Increased  revenues 


Community  growth  exceeding  ability  to  pay  for  It 


Insufficient  housing 


SOCIAL:  Disruptive  social  change 


TRANSPORTATION:  Increased  community  traffic 


Loss  of  I  I  fe  A  property/ 1  ncreased  accidents  (Regional) 


Increased  average  dally  county  road  traffic 


I ncreased  average  dally  traffic  Highway  40  A  13 
NOISE:  Increased  noise  on  Highway  40  A  13 

Increased  noise  on  county  roads  used  to  haul  coal 
UNKNOWN  IMPACTS  * 


GEOLOGY:  Loss  of  fossils 


Subs  I  cbnce  potential 


WATER:  Increased  salinity  of  surface  water 


Modification  of  g-oudwater  flow 


Impact  to  Fish  Creek  al  luvlal  va I  ley  floor 


Aquifer  pollution  from  toxic  by-products 


WILDLIFE:  Loss  of  aspen  habitat 


Loss  of  big  game  winter  habitat 
Los s  of  elk  ** 


LAND  USE:  Impact  of  wlthd“awal  on  mining 


NOISE:  Increased  noise  frequency  from  rail  traffic 


OTHER  FACTORS  t 


Hazard:  Methane 


No  coal  access  on  tract 


Mlneablllty  of  tract 


Conflict  between  rl ghts-of-way/m Ini ng 


N0TE:Hi  represents  a  significant  Impact, ^an  Impact  contributing  to  a  significant  Impact  but  not 
s  I  gn  I  f  I  cant  In  I  tse  I  f . 

*  Unknown  Impacts  are  Impacts  whose  magnitude  and  extent  are  not  known  but  which  represent 
potential  problem  areas. 

**  Pending  ongoing  elk  habitat  use  study. 

t  Other  Factors  could  be  potential  problem  are®  even  though  they  do  not  represent  Impacts  to  the 
specific  resources  analyzed  In  this  EJS. 


34 


Maximum  Production 


High  Production 


Table  2-20b.  Northwest  Colorado  Subregion  (cont.) 


SIGNIFICANT  IMPACTS 


AIR  QUALITY:  Total  suspended  particulates  (24  hr.) 


Sulfur  dioxide  concentrations  (annual) 


GEOLOGY:  Alterations  to  topography 


Conservation  of  coal  resource 


WATER:  Increased  salinity  In  Fish  &  Trout  creeks 


Increased  salinity  of  Gheen  River 


Increased  salinity  of  Colorado  River  (Regional) 


Degradation  of  groundwater  quality 


I  ncrease  In  sediment  yield  of  Albert  Creek 


Reduction  of  flow  In  Separation  Creek 


VEGETATION:  Loss  of  scaroe  vegetation  type 


WILDLIFE:  Loss  of  sagebrush  habitat 


Loss  of  big  game  winter  habitat 


Loss  of  deer 


Loss  of  aquatic  habitat  of  Fish  &  Trout  creeks 


Loss  of  fisheries  In  Fish  &  Trout  creeks 


Loss  of  raptor  nests 


Loss  of  antelope 


Loss  of  el k 


Loss  of  riparian  habitat 


Loss  of  sage  grouse 


RECREATION:  Urban  recreation  shortfall 


Degradation  of  visual  resource  management  Class  II 


LAND  USE:  Loss  of  grazing  use 


ECONOMICS:  Increased  emp loyment/ I nccme 


Increased  revenues 


Community  growth  exceeding  ability  to  pay  for 


Insufficient  housing 


SOCIAL:  Disruptive  social  change 


TRANSPORTATION:  Increased  community  traffic 


Loss  of  life  &  property/increased  accidents  (Regional) 

Increased  average  dally  county  road  traffl c 


_ Increased  average  dally  traffic  Highway  40  &  1 3 

NOISE:  Increased  noise  on  Highway  40  &  13 


Increased  noise  on  county  roads  used  to  hau I  coa 
UNKNOWN  IMPACTS  * 


GEOLOGY:  Loss  of  fossils 


Subs  I  (fence  p ate nt  I  a  I 


WATER:  Increased  salinity  of  surface  water 


Modification  of  g-oudwater  flow 


Impact  to  Fish  Creek  al  luvlal  va I  ley  floor 


Aquifer  pollution  from  tox  Ic  by-products 


WILDLIFE:  Loss  of  aspen  habitat  *' 


Loss  of  el  k  ** 


LAND  USE:  Impact  of  wlthd~awal  on  mining 


NOISE:  Increased  noise  frequency  from  rail  traffic 


OTHER  FACTORS  t 


Landslide  potential 


Hazard:  Methane 


No  coal  access  on  tract 


Mlneablllty  of  tract 


Conflict  between  rl ghts-of-way/m Ini ng 


NOTE:  ■Represents  a  significant  Impact,  ^  an  Impact  contributing  to  a  significant  Impact  but  not 
s  I  gi  I  f  I  cant  I  n  I  tse  I  f . 

*  Unknown  Impacts  are  Impacts  whose  magnitude  and  extent  are  not  known  but  which  represent 
potential  problem  areas. 

**  Pending  ongoing  elk  habitat  use  study. 

T  Other  Factors  could  be  potential  problem  areas  even  though  they  do  not  represent  Impacts  to  the 
specific  resources  analyzed  In  this  EJS. 
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Maximum  Production 


Table  2-21.  South-Central  Wyoming  Subregion 


SIGNIFICANT  IMPACTS 


AIR  QUALITY:  Total  suspended  particulates  (24  hr .) 

Sulfur  dioxide  concentrations  (annual) 


GEOLOGY:  Alterations  to  topography 


Conservation  of  coal  resource 


WATER:  Increased  salinity  In  Fish  &  Trout  creeks 


Increased  salinity  of  GFeen  River 


Increased  salinity  of  Colorado  River  (Regional) 

Degradation  of  groundwater  qua  1 1  ty 


increase  In  sediment  yield  of  Albert  Creek 


Reduction  of  flow  In  Separation  Creek 


VEGETATION:  Loss  of  scaroe  vegetation  type 


WILDLIFE:  Loss  of  sagebrush  habitat 


Loss  of  big  game  winter  habitat 


Loss  of  dser 


Loss  of  aquatic  habitat  of  Fish  &  Trout  credos 


Less  of  fisheries  In  Fish  i.  Trout  creeks 


Loss  of  raptor  nests 


Less  of  antelope 


Los s  of  elk 


Loss  of  riparian  habitat 


Loss  of  sage  grouse 


RECREATION:  Urban  recreation  shortfall 


Degradation  of  visual  resource  management  Class  II 

LAND  USE:  Loss  of  grazing  use 


ECONOMICS:  Increased  emp loyment/lnccme 


Increased  revenues 


4IIL,!  cabCU  I  ^  i  iu 

Community  growth  exceeding  ability  to  pay  for 


I  nsu f  f  I  cl  ent  hous  I  ng 


SOCIAL:  Disruptive  social  change 


TRANSPORTATION:  Increased  community  traffic 


Loss  of  life  &  property/ Increased  accidents  (Regional) 

Increased  average  dally  county  road  traffic 


J ncreased  average  dally  traffic  Highway  40  &  13 

NOISE:  Increased  noise  on  H I ghway  40  &  1 5 


Increased  noise  on  county  roads  used  to  hau I  coa 


UNKNOWN  IMPACTS  * 


GEOLOGY:  Loss  of  fossils 


Subsidence  p  ote  rrf  I  a  I 


WATER: 


Increased  salinity  of  surface  water 


Modification  of  groud  water-flow 


Impact  to  Fish  Creek  al  luvlal  va I  ley  floor 

Aquifer  pollution  from  toxic  by-products 


WILDLIFE:  Loss  of  aspen  habitat  ** 


Loss  of  big  game  winter  habitat  ** 


Los s  of  elk  ** 


LAND  USE:  Impact  of  wlthc*-awal  on  mining 


NOISE:  Increased  nol  se  frequency  from  rail  traffic 

OTHER  FACTORS  t  


Landslide  potential 


Hazard:  Methane 


No  coal  access  on  tract 


Mlneablllty  of  tract 


Conflict  between  rl ghts-of-way/m  Ini ng 


NOT  E:flB  rep  resents  a  significant  Impact,^  an  Impact  contributing  to  a  significant  Impact  but  not 
s  I  gi  I  f  I  cant  I  n  I  tse  I  f . 

*  Unknown  Impacts  are  Impacts  whose  magnitude  and  extent  are  not  known  but  which  represent 
potential  problem  areas. 

**  Pending  ongoing  elk  habitat  use  study. 

t  Other  Factors  could  be  potential  problem  areas  even  though  they  do  not  represent  Impacts  to  the 
specific  resources  analyzed  In  this  EIS. 
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Table  2-22.  Southwest  Wyoming  Subregion 


High  and  Maximum  Production 


SIGN  IF  JCANT  IMPACTS 


AIR  QUALITY:  Total  suspended  particulates  (24  hr.) 


Sulfur  dioxide  concentrations  (annual) 


GEOLOGY:  Alterations  to  topography 


Conservation  of  coal  resource 


WATER:  Increased  salinity  In  Fish  A  Trout  creeks 


Increased  salinity  of  Gheen  River 


Increased  salinity  of  Colorado  River  (Regional) 


Degradation  of  g-oundwater  quality 


Increase  In  sediment  yield  of  Albert  Creek 


Reduction  of  flow  In  Separation  Creek 


VEGETATION;  Loss  of  scaroe  vegetation  type 


WILDLIFE:  Loss  of  sagebrush  habitat 


Loss  of  big  game  winter  habitat 


Loss  of  cteer 


Loss  of  aquatic  habitat  of  Fish  A  Trout  credos 


Loss  of  fisheries  In  Fish  A  Trout  creeks 


Loss  of  raptor  nests 


Loss  of  antelope 


Los s  of  elk 


Loss  of  riparian  habitat 


Loss  of  sage  grouse 


RECREATION:  Urban  recreation  shortfall 


Degradation  of  visual  resource  management  Class  II 


LAND  USE:  Loss  of  grazing  use 
ECONOMICS:  Increased  emp loyment/ I ncane 


Increased  revenues 


Ccmmunlty  growth  exceeding  ability  to  pay  for  It 


Insufficient  housing 


SOCIAL:  Disruptive  social  change 


TRANSPORTATION:  Increased  community  traffic 


Loss  of  1 1 fe  A  property / 1 ncreased  accidents  (Regional  ) 


Increased  average  dally  county  road  traffic 


Increased  average  dally  traffic  Highway  40  A  13 


NOJSt:  Increased  noise  on  Highway  40  A  13 


Increased  noise  on  county  roads  used  to  haul  coal 


UNKNOWN  IMPACTS *  * 


GEOLOGY:  Loss  of  fossils _ 

_ Subs  I  (fence  potential _ 

WATER:  Increased  salinity  of  surface  water 

Modification  of  groudwater  flow 
_ Impact  to  Fish  Creek  al  luvlal  va I  ley  floor 

_ Aquifer  pollution  from  toxic  by-products 

WILDLIFE:  Loss  of  aspen  habitat  ** _ 

_ Loss  of  big  game  winter  habitat  ** _ 

_ _ Loss  of  el  k  ** _ 

LAND  USE:  Impact  of  withdrawal  on  mining 

NOISE:  Increased  noise  frequency  from  rail  traffic 

_ OTHER  FACTORS  t _ 

_ Landslide  potential _ 

_ Hazard:  Methane _ 

_ No  coal  access  on  tract _ 

_ Mlneablllty  of  tract _ 

Conflict  between  rl ghts-of-way/m  Ini ng 


NOTE:B|represents  a  significant  Impact,^  an  Impact  contributing  to  a  significant  Impact  but  not 
s  I  gn  I  f  I  cant  In  I  tsel  f  • 

*  Unknown  Impacts  are  Impacts  whose  magnitude  and  extent  are  not  known  but  which  represent 
potential  problem  areas. 

**  Pending  ongoing  elk  habitat  use  study. 

t  Other  Factors  could  be  potential  problem  areas  even  though  they  do  not  represent  Impacts  to  the 
specific  resources  analyzed  In  this  EJS. 
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CHAPTER  3 


AFFECTED  ENVIRONMENT 


INTRODUCTION 


The  following  sections  describe  the  affected  envi¬ 
ronment  by  resource  or  environmental  component. 
Environmental  components  projected  in  Chapter  4 
to  receive  the  most  important  or  significant  impacts 
are  given  the  most  attention.  Information  given  is 
based  on  the  best  data  available,  with  professional 
judgment  being  used  when  needed  to  fill  in  informa¬ 
tion  gaps.  The  affected  environment  described  is 
contained  within  a  seven-county  area  of  the  Green 
River-Hams  Fork  region,  which  includes  all  of  the 
coal  tracts.  Depending  on  the  resource  or  impact 
area  of  the  resource,  the  affected  environment  as 
described  in  a  particular  resource  section  may  be 
smaller  than  the  seven-county  area. 

There  are  no  designated  areas  of  critical  environ¬ 
mental  concern,  or  ACECs,  for  any  resource  either 
in  or  adjacent  to  any  of  the  proposed  lease  areas. 


CLIMATE  AND  AIR  QUALITY 


Climate 


The  Green  River-Hams  Fork  study  area  is  locat¬ 
ed  in  a  semi-arid,  continental  climate  regime  char¬ 
acterized  by  dry  air,  sunny  days,  clear  nights,  little 
precipitation,  high  evaporation,  and  large  diurnal 
temperature  changes.  The  region’s  complex  topog¬ 
raphy  creates  considerable  variation  in  site-specific 
temperature,  precipitation,  and  surface  winds;  these 
influences  are  generally  less  on  the  plateaus  than 
in  the  valleys.  Extremely  frigid  conditions  and  bliz¬ 
zards  can  occur,  but  severe  weather  conditions 
such  as  tornadoes,  floods,  and  damaging  hail  are 
rare.  Table  3-1  summarizes  monitored  values  for 
temperature,  precipitation,  and  frost-free  periods  in 
the  study  area,  and  figure  3-1  indicates  the  distribu¬ 
tion  of  surface  winds  in  the  Craig,  Rawlins,  and 
Rock  Springs  subregions. 

The  extent  to  which  vertical  and  horizontal  mixing 
will  take  place  is  related  to  atmospheric  stability 
and  mixing  height.  Distributions  of  these  factors 
from  selected  locations  in  the  study  area  are  pre¬ 
sented  in  table  3-2.  Unstable  conditions  occur 
under  conditions  of  strong  surface  heating,  typical 


of  summer  afternoons  producing  upslope  winds. 
Neutral  conditions  reflect  a  breezy,  well-mixed  at¬ 
mosphere.  Stable  conditions  are  enhanced  by  rapid 
radiative  cooling  and  downslope  drainage,  produc¬ 
ing  the  least  amount  of  dispersion. 

Inversions  are  formed  under  stable  conditions, 
trapping  pollutants  within  a  certain  layer  of  air.  Mod¬ 
erate  inversions  are  typical  during  summer  even¬ 
ings  and  dissipate  at  dawn.  Winter  inversions  are 
stronger  and  last  longer.  Inversions  are  enhanced 
by  weak  pressure  gradients,  cold  clear  nights, 
snowcover,  and  lower  elevations. 

In  general,  the  average  afternoon  dispersion  ca¬ 
pability  is  better  and  the  average  morning  disper¬ 
sion  capacity  relatively  poor  when  compared  with 
other  regions  throughout  the  nation.  Tract-specific 
climatology  is  reported  in  each  site-specific  analysis 
(Radian  Corporation  1983a);  detailed  climatic  data 
have  been  reported  by  Pedco  Environmental,  Inc. 
(1981)  and  Science  Applications,  Inc.  (1980).  The 
following  discussions  characterize  the  climate  in  the 
three  subregions  analyzed. 


Craig  Subregion 

Temperatures  vary  mostly  with  elevation,  and  to 
a  lesser  extent,  local  microclimate.  Table  3-1  por¬ 
trays  both  temperature  and  precipitation  data  for 
the  Craig  subregion. 

Upper-level  winds  predominate  from  the  south¬ 
west,  but  surface  wind  patterns  vary  with  local  ter¬ 
rain  and  ground  cover.  The  predominant  winds 
measured  in  Craig,  Colorado,  are  from  the  south¬ 
west  at  nearly  3  meters  per  second.  Persistent 
winds  with  little  directional  modification  are  found 
on  the  plateaus,  but  winds  in  valleys  show  strong 
drainage  influences.  Synoptic  (pressure  gradient) 
winds  may  be  forced  around  hills  or  channeled 
through  valleys,  but  if  there  are  no  strong  gradient 
flows,  diurnal  upslope/downslope  winds  predomi¬ 
nate.  Upslope  winds  usually  occur  on  sunny  morn¬ 
ings  when  the  air  at  higher  elevations  heats  rapidly 
and  rises.  Downslope  winds  occur  when  the  air 
near  the  ground  cools,  becomes  dense,  and  sinks 
downward  along  drainages. 

Air  basins  have  been  defined  based  on  these 
drainage  winds,  indicating  areas  of  similar  atmos¬ 
pheric  flow,  topographic  influence,  and  general  dis¬ 
persion  potential.  Under  stable  conditions,  pollut- 
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TABLE  3-1 


E levat Ion 


SELECTED  CLIMATIC  DATA 


(m )  _ Temperature  (°F)  _ Precipitation  (In.) _ Frost-Free  Periods 

Mean  Mean  Mean 


Station 

Sea 

Level 

Extreme 

Min 

Mean 

M I  n 

Annual 

Mean 

Mean 

Max 

Extreme 

Max 

Annua  1 

Mean 

Mont  hi  y 
Max 

Mont h 1 y 

M I  n 

Mean 

S  now  fall 

Days 

Beg  1  n 

Date 

End 

Date 

Craig  Subregion 

Cra  Ig 

1915 

-45 

27 

42 

58 

99 

13.4 

1  .6 

0.8 

85 

97 

6/8 

9/10 

Little  Hil  Is 

1870 

-48 

25 

43 

61 

97 

12.9 

1 .7 

0.7 

52 

59 

6/23 

8/21 

Marvi ne 

2240 

-40 

25 

41 

56 

95 

20.5 

2.2 

1 .4 

179 

(43) 

- 

— 

Yampa 

2405 

-24 

25 

39 

54 

88 

16.0 

2.1 

1.1 

120 

(43) 

— 

— 

Raw  I  1  ns 
Subregion 


O 


Raw  1 1  ns 
Sem I noe  Dam 


2065 

-36 

30 

42 

55 

93 

2085 

-33 

31 

43 

55 

98 

8.8  1.2 

12.7  2.0 


0.5  53  106  6/1  9/1  5 

0.6  (53)  117  5/27  9/2 


Rock  Springs 
Subregion 


Evanston 

2090 

-38 

24 

40 

55 

96 

1  1  .0 

1  .7 

0.7 

(42) 

47 

6/21 

8/7 

Kemmerer 

2120 

-33 

25 

39 

54 

98 

9.4 

1.4 

0.6 

(42) 

61 

6/17 

8/15 

Rock  Springs 

2055 

-37 

31 

43 

58 

96 

8.9 

1.1 

0.4 

41 

1  1 1 

5/29 

9/18 

SOURCES:  PEDCO  Environmental,  Inc.,  1981;  Radian  Corporation,  1983a;  and  Science  Applications,  Inc.,  1980. 


NOTE: 


Values  in  parentheses  are  representat I ve  of,  but  not  actually  monitored  at,  the  indicated  station 


r- 

oo 


FIGURE  2-1.  ANNUAL  WIND  ROSE  FOR  CRAIG,  COLORADO 
Period  of  Record:  1981 
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Figure  2-1.  Annual  Wind  Rose  for  Rawlins,  Wyoming 
Period  of  Record:  1955-1964 
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FIGURE  2-1.  ANNUAL  WIND  ROSE  FOR 
ROCK  SPRINGS,  WYOMING 


Period  of  Record:  1960-1964 


Figure  3-1.  Surface  Wind  Roses 

Source:  Radian  Corporation,  1983 
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TABLE  3-2 


SELECTED  ATMOSPHERIC  DISPERSION  VALUES 


Stabl 1 Ity  Frequency 

(percent) 

Approx.  Mixing 

Height  (m) 

Station 

Season 

Unstab le 

Neutra 

1  Stable 

Morn  1 ng 

Afternoon 

Cra  Ig 

Annua  1 

9 

51 

40 

380 

25  40 

Sprl ng 

18 

55 

27 

610 

3080 

Summer 

7 

43 

50 

340 

3770 

Fal  1 

7 

53 

40 

240 

2120 

Wi  nter 

3 

54 

43 

320 

1 170 

Raw  1 1  ns 

Annual 

13 

58 

29 

360 

2410 

Sprl ng 

11 

65 

24 

560 

2920 

Summer 

27 

39 

34 

320 

3560 

Fal  1 

10 

56 

34 

260 

2060 

W 1 nter 

4 

72 

24 

290 

1090 

Rock  Springs 

Annua  1 

16 

52 

32 

360 

2350 

Spring 

15 

60 

25 

540 

2790 

Summer 

29 

36 

35 

310 

3630 

Fal  1 

15 

50 

35 

290 

2000 

WI  nter 

9 

56 

35 

320 

990 

SOURCES: 


Radian  Corporation, 


1983a;  Science  Applications, 


I  nc. , 


1980. 


42 


AFFECTED  ENVIRONMENT 


ants  tend  to  collect  and  concentrate  in  an  air  basin 
until  regional  synoptic  winds  disperse  the  air  be¬ 
tween  basins.  Generally,  downslope  winds  around 
the  proposed  tracts  flow  into  the  Craig  Air  Basin. 

Rawlins  Subregion 

Temperatures  vary  minimally  throughout  the  su¬ 
bregion,  with  some  variation  due  to  differences  in 
elevation.  Temperature  and  precipitation  data  are 
presented  in  table  3-1. 

Upper  level  winds  predominate  from  the  west 
and  west-southwest.  Surface  level  winds  also  re¬ 
flect  this  predominance,  averaging  5  meters  per 
second  from  the  west-southwest.  Drainage  winds 
are  limited  to  relatively  few  specific  areas.  General¬ 
ly,  downslope  winds  around  the  proposed  tracts 
flow  into  the  Laramie  and  Great  Divide  air  basins. 


Rock  Springs  Subregion 

Elevation  effects  vary  temperature  minimally 
throughout  the  subregion.  Table  3-1  shows  both 
temperature  and  precipitation  data  for  the  Rock 
Springs  subregion. 

Surface  level  winds  reflect  the  upper  level  west 
and  west-southwesterly  flow.  Some  channeling  is 
evident  due  to  the  lower  terrain  between  Green 
River  and  Rock  Springs.  Secondary  maxima  shown 
in  the  Rock  Springs  Wind  Rose  (figure  3-1)  result 
from  local  nocturnal  drainage  flow.  Winds  average 
5  meters  per  second  from  the  west-southwest.  Pro¬ 
posed  tracts  within  this  subregion  are  located  in  the 
Sublette  Air  Basin. 


Air  Quality 

The  existing  air  quality  of  the  Green  River-Hams 
Fork  study  area  is  typical  of  undeveloped  regions  in 
the  Western  United  States;  ambient  pollutant  levels 
are  usually  near  or  below  the  measurable  limits. 
Notable  exceptions  in  this  region  include  high, 
short-term  concentrations  of  total  suspended  partic¬ 
ulates  (related  to  local  winds),  and  possibly  ozone 
and  carbon  monoxide,  especially  in  towns.  Loca¬ 
tions  vulnerable  to  decreasing  air  quality  from  ex¬ 
tensive  energy-related  resource  development  in¬ 
clude  the  immediate  operation  areas  (coal  mines, 
shale  oil  retorts,  etc.),  local  population  centers  with 
their  induced  impacts,  and  distant  areas  which  can 
be  affected  through  long-range  transport  of  pollut¬ 
ants. 


Air  Quality  Regulations 

National  ambient  air  quality  standards  limit  the 
total  amounts  of  specific  pollutants  (carbon  monox¬ 
ide,  lead,  nitrogen  dioxide,  ozone,  sulfur  dioxide, 
and  total  suspended  particulates)  allowed  in  the  at¬ 
mosphere.  State  standards  include  these  param¬ 
eters  but  may  also  be  more  stringent  (i.e.,  Colora¬ 
do’s  three-hour  sulfur  dioxide  standard)  or  regulate 
other  pollutants  (i.e.,  Wyoming’s  hydrogen  fluoride 
and  hydrogen  sulfide  standards).  These  standards 
were  established  to  protect  public  health  (primary 
standards)  and  public  welfare  (secondary  stand¬ 
ards).  Areas  which  consistently  violate  minimum 
Federal  standards  because  of  human  activities  are 
classified  as  nonattainment  areas,  and  must  imple¬ 
ment  a  plan  to  reduce  ambient  levels  below  the 
maximum  pollution  standards  (table  3-3).  Under  the 
Environmental  Protection  Agency’s  Fugitive  Dust 
Policy,  areas  which  violate  the  total  suspended  par¬ 
ticulates  ambient  air  quality  standards  but  lack  any 
significant  industrial  particulate  sources  and  have  a 
population  less  than  25,000  are  designated  as  un¬ 
classified  (i.e.,  neither  attainment  nor  nonattain¬ 
ment).  Unclassified  areas  are  generally  exempt 
from  having  to  follow  the  offset  provisions,  retrofit 
controls,  and  new  source  control  requirements  es¬ 
tablished  for  nonattainment  areas  by  the  Clean  Air 
Act. 

To  protect  areas  designated  as  attainment  or  un¬ 
classified,  Congress  established  a  system  for  the 
Prevention  of  Significant  Deterioration  (PSD) 
through  the  Clean  Air  Act  Amendments  of  1977. 
Areas  were  classified  by  the  additional  amounts  of 
total  suspended  particulates  and  sulfur  dioxide  deg¬ 
radation  which  would  be  allowed.  PSD  Class  I 
areas,  predominatly  national  parks  and  certain  wil¬ 
derness  areas,  have  the  greatest  limitations;  virtual¬ 
ly  any  degradation  would  be  significant.  Areas 
where  moderate,  controlled  growth  can  take  place 
were  designated  as  PSD  Class  II.  PSD  Class  III 
areas  are  those  areas  which  allow  the  greatest 
degree  of  impacts.  Most  of  the  study  region  is  PSD 
Class  II.  The  state  of  Wyoming  implemented  this 
program,  whereas  Colorado  established  a  similar 
program  limiting  additional  amounts  of  sulfur  diox¬ 
ide;  Colorado’s  lands  are  classified  Category  I,  Cat¬ 
egory  II,  and  Category  III  (corresponding  to  increas¬ 
ing  permissible  levels  of  sulfur  dioxide). 

The  current  PSD  regulations  apply  to  coal  mines 
only  if  over  250  tons  of  a  regulated  pollutant  are 
emitted  annually  via  a  stack  or  vent  (controllable 
source).  Since  fugitive  emission  sources  are  there¬ 
fore  not  considered,  and  since  most  mines  do  not 
have  a  large,  adjacent  processing  facility,  it  is  un¬ 
likely  that  the  proposed  mines  would  be  subject  to 
the  PSD  regulations.  However,  specific  determina- 


43 


TABLE  3-3 


STATE  AND  FEDERAL  AIR  QUALITY  STANDARDS  (micrograms  per  cubic  meter) 


Amb lent**  Increment  t 


Pol lutant 

Averag  1  ng 
Time 

Federal 

Primary  Secondary 

Col 

Primary 

lorado 

Secondary 

Wyoming 

State 

Federal  &  Wyoming 
Class  Class  Class 

1  II  III 

Category 

1 

Colorado 

Category 

1  1 

Category 

1  1  1 

Carbon  Monoxide 

8  hour 

10,000 

1 0 ,000 

10,000 

__ 

10,000 

1  hour 

40,000 

40,000 

40,000 

— 

40,000 

— 

— 

— 

— 

— 

— 

Non-Methane 

3  hour 

Hy  d-ocarbons 

(0600-0900) 

— 

— 

— 

— 

160 

— 

— 

— 

— 

— 

— 

Hyd-ogen  Fluoride 

24  hour 

-- 

— 

— 

— 

0.8 

— 

— 

— 

— 

— 

— 

Hyd-ogen  Sulfide 

long-term  tt 

— 

_ 

_ 

_ 

70 

short-term  ° 

— 

— 

— 

— 

40 

— 

— 

Lead 

Quarter  1 y 

1  .5 

1 .5 

— 

— 

— 

— 

— 

N 1  trogen 

Annual 

Dioxide 

(Arlth.) 

100 

100 

100 

— 

100 

— 

— 

Oxidants  (Ozone) 

1  hour 

235 

235 

160 

— 

160 

— 

-- 

Su  If  ur 

An  n  ua  1 

Dioxide 

(Arl th.) 

80 

— 

— 

— 

60 

2 

20 

40 

2 

10 

15 

24  hour 

365 

— 

260 

5 

91 

182 

5 

50 

100 

3  hour 

— 

1 ,300 

700 

— 

1 ,300 

25 

51  2 

700 

25 

300 

700 

Total  Suspended 

Annua  1 

Part  leu  lates 

(Geom.) 

75 

60 

75 

60*  * 

60 

5 

19 

37 

— 

_ 

_ 

24  hour 

260 

150 

260 

150 

150 

10 

37 

75 

— 

— 

_ 

SOURCES:  National  Primary  and  Secondary  Ambient  Air  Quality  Standards  (40  CFR  50  et  seq,  as  amended  Janaury  5,  1983). 

Requirements  for  Preparation,  Adoption  and  Submittal  of  Implementation  Plans  (40  CFR  51.24,  as  amended  September  3,  1982). 
Approval  and  Promulgation  of  Implementation  Plans  (40  CFR  52.21,  as  amended  June  25,  1982). 

Code  of  Colorado  Regulations  (Volume  5,  Part  14  as  amended  May  27,  1980). 

Wyoming  Rules  and  Regulations  of  the  Department  of  Environmental  Quality,  Air  Quality  Division,  (Chipter  1  as  amended  Janajrv 
25,  1979). 

Short-term  standards  (those  ofher  than  Annual  and  Quarterly)  are  not  to  be  exceeded  more  than  once  each  year,  except  hyctogen 
flourlde,  hydrogen  sulfide,  and  the  Federal  ozone  standards.  Under  Federal  regulations,  the  "expected  nurrtoer  of  days"  with  ozone 
levels  above  the  standard  are  not  to  be  exceeded  more  than  once  per  calendar  year. 

**  Ambient  standards  are  the  absolute  maximum  level  allowed  to  protect  either  public  health  (primary)  or  welfare  (secondary). 

f  Incremental  (Prevention  of  Significant  Deter lorat Ion)  standards  are  the  maximum  Incremental  amounts  of  pollutants  allowed  above 
the  baseline  In  regions  of  clean  air. 

tt  The  Wyoming  long-term  hydrogen  sulfide  half-hour  standard  Is  not  to  be  exceeded  more  than  twice  per  calendar  year. 

The  Wyoming  short-term  hydrogen  sulfide  half-hour  standard  Is  not  to  be  exceeded  twice  per  five  day  period. 

The  Colorado  annual  secondary  TSP  standard  was  established  as  a  guide  In  assessing  Implementation  plans  to  achieve  the  24-hour 
standard. 
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tion  of  applicability  would  need  to  be  made  once 
specific  mining  plans  were  developed. 

Higher  total  suspended  particulate  concentrations 
are  to  be  expected  near  towns  due  to  local  com¬ 
bustion  sources  and  unpaved  roads.  Significant  re¬ 
gional  total  suspended  particulate  levels  are  prob¬ 
ably  due  to  fugitive  dust  (primarily  wind-blown). 
Since  fugitive  dust  particulates  are  larger  than 
those  produced  in  combustion  processes,  they 
settle  relatively  quickly  and  present  a  minimal  inha¬ 
lation  health  threat.  The  Environmental  Protection 
Agency  has  recognized  this  difference  by  develop¬ 
ing  standards  for  particulates  less  than  10  microns 
in  diameter,  commonly  called  inhalable  particulates 
and  abbreviated  PM-10;  however,  these  standards 
have  not  yet  been  implemented. 

Ozone  levels  in  the  Rocky  Mountain  West  are 
relatively  high  but  of  unknown  origin.  Elevated  con¬ 
centrations  may  be  a  result  of  long-range  transport 
from  urban  areas,  subsidence  of  stratospheric 
ozone,  or  photochemical  reactions  with  natural  hy¬ 
drocarbons.  The  true  reason  for  elevated  ozone 
values  is  uncertain,  however.  Occasional  peak  con¬ 
centrations  of  carbon  monoxide  and  nitrogen  diox¬ 
ide  may  be  caused  by  combustion  equipment  near 
monitors. 

PSD  Class  I  regulations  also  address  the  poten¬ 
tial  for  impacts  to  “air  quality  related  values.” 
These  values  include  visibility,  odors,  and  impacts 
to  flora,  fauna,  soils,  water,  and  geologic  and  cultur¬ 
al  structures.  Visibility  impacts  can  occur  from  at¬ 
mospheric  increases  in  small,  light-scattering  parti¬ 
cles  or  increases  in  light  absorbing  gases  (typically 
nitrogn  dioxide).  A  possible  source  of  impact  to  air 
quality  related  values  is  acid  precipitation.  Mecha¬ 
nisms  of  acid  precipitation  formation  are  currently 
under  study;  preliminary  results  have  correlated  am¬ 
bient  sulfuric  and  nitric  acids  with  combustion  by¬ 
products  (sulfates  and  nitrates).  Due  to  the  nature 
of  potential  coal  mining  emissions,  it  is  unlikely  that 
direct  impacts  to  “air  quality  related  values”  would 
occur. 

Existing  Air  Quality 

Average  and  extreme  background  concentrations 
of  total  suspended  particulates,  sulfur  dioxide,  and 
nitrogen  dioxide  in  the  study  area  are  presented  in 
table  3-4.  Although  monitoring  data  for  carbon 
monoxide,  lead,  and  ozone  near  the  proposed 
lease  tracts  are  limited,  levels  are  estimated  to  be 
low  and  within  standards  (Radian  Corporation 
1983a).  Tables  3-5  and  3-6  summarize  the  existing 
levels  of  visibility  and  acid  deposition  in  the  vicinity 
of  the  study  region.  The  following  discussions  char¬ 
acterize  existing  air  quality  in  the  three  subregions 
analyzed. 


Craig  Subregion 

Gaseous  pollutant  monitoring  is  limited  in  the  su¬ 
bregion,  but  levels  are  estimated  to  be  low  and 
within  standards.  In  the  vicinity  of  the  Bell  Rock, 
Horse  Gulch,  lies  Mountain,  Lay  Creek,  Peck 
Gulch,  Signal  Butte,  and  Williams  Fork  Mountain 
proposed  lease  tracts,  the  total  suspended  particu¬ 
late  annual  geometric  mean  concentration  is  esti¬ 
mated  at  20  micrograms  per  cubic  meter  and  the 
24-hour  geometric  mean  is  estimated  at  80  micro¬ 
grams  per  cubic  meter.  Ambient  total  suspended 
particulate  concentrations  at  the  Fish  Creek,  Little 
Middle  Creek,  and  Middle  Creek  tracts  are  estimat¬ 
ed  to  be  21  and  90  micrograms  per  cubic  meter  for 
the  annual  and  24-hour  geometric  means,  respec¬ 
tively.  Annual  concentrations  are  estimated  to  be 
18  micrograms  per  cubic  meter  at  the  Prairie  Dog 
and  Rattlesnake  Mesa  proposed  lease  tracts, 
whereas  24-hour  geometric  mean  values  are  esti¬ 
mated  to  be  80  micrograms  per  cubic  meter. 

Most  of  the  subregion  has  been  designated  a 
PSD  Class  II  attainment  area.  Some  towns  have 
measured  high  particulate  levels  (exceeding  the 
standards),  but  since  the  cause  is  primarily  natural 
fugitive  dust'  these  towns  have  been  designated 
unclassified.  The  nearest  PSD  Class  I  areas  are  the 
Flat  Tops  and  Mount  Zirkel  wilderness  areas;  Dino¬ 
saur  National  Monument  has  been  proposed  for 
PSD  Class  I  status  (Figure  3A)  but  is  currently  PSD 
Class  II. 


Rawlins  Subregion 

Virtually  no  gaseous  pollutant  data  have  been 
collected  in  the  subregion,  but  pollutant  concentra¬ 
tions  are  believed  to  be  within  standards.  Estimated 
ambient  concentrations  for  all  proposed  lease 
tracts  (Atlantic  Rim,  Corral  Canyon,  Indian  Springs, 
Northeast  Cow  Creek,  and  Wild  Horse  Draw)  are  34 
micrograms  per  cubic  meter  for  the  annual  geomet¬ 
ric  mean  and  45  micrograms  per  cubic  meter  for 
the  24-hour  geometric  mean.  All  of  the  Rawlins  su¬ 
bregion  is  in  the  attainment  category  and  is  classi¬ 
fied  PSD  Class  II.  Mount  Zirkel  Wilderness  Area  is 
the  closest  PSD  Class  I  area. 


Rock  Springs  Subregion 

Pollutant  data  indicate  ambient  levels  are  within 
standards,  with  the  exception  of  high  total  suspend¬ 
ed  particulate  values  in  areas  of  trona  development 
and  within  urban  areas  (primarily  due  to  fugitive 
dust).  Annual  geometric  mean  particulate  values 
near  the  proposed  Byrne  Creek  and  Tract  98  lease 
sites  are  17  micrograms  per  cubic  meter.  Values  in 
the  vicinity  of  the  proposed  Deadman,  Leucite  Hills, 


45 


TABLE  3-4 


SELECTED  AMBIENT  POLLUTANT  CONCENTRATION  DATA 
(micrograms  per  cubic  meter) 


N! trogen 

Tota  1 

Suspended  Partlcul 

ates 

Sulfur 

Dioxide 

Dioxide 

Ann  1st 

2nd 

Ann 

1st  1st 

Ann 

Station 

#  Geo  2  4- hr 

24- hr 

# 

Ar  i  th 

2  4- hr  3- hr 

#  Ar I th 

Name/Type 

Year 

Obs  Mean  Max 

Max 

Obs 

Mean 

Max  Max 

Obs  Mean 

Craig  Subregion 


Cra  I  g/Urban 

1981 

83 

87 

1980 

71 

86 

Cra 1 g  Power 

Plant /Rural 

1981 

— 

26 

— 

Colowyo/Rural 

1977/76 

— 

26 

— 

Hayden/Rural 

1976 

66 

30 

522 

Meeker/Urba  n 

1981 

77 

59 

— 

1980 

70 

66 

— 

Oak  Creek/Rural 

1981 

— 

33 

169 

1980 

— 

38 

180 

Rang  ley/Urba  n 

1981 

66 

68 

— 

1980 

20 

(60) 

— 

RIenau/Rural 

1981 

— 

30 

— 

Utah  1 nt' 1 /Rural 

1978 

46 

23 

— 

1977 

48 

31 

— 

Raw  1 1  ns  Subregion 

Casper/Urban 

1981 

1980 

Adams  Ranch/Rural 

1981 

39 

26 

140 

Energy  Devel. /Rural 

1981 

47 

59 

248 

Espy  Ranch/Rural 

1981 

29 

( 19) 

64 

Hanna/Urban 

1981 

52 

56 

125 

1980 

58 

67 

(228) 

230 

238 


76 

90 

1  65 

134 

171 

120 

169 

172 
132 

97 


57  4  37  —  58  40 

57  3  19  —  59  51 

76 

205 

52 

1  18 
(218) 
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TABLE  3-4 
(Cont 1 nued) 

SELECTED  AMBIENT  POLLUTANT  CONCENTRATION  DATA 
(mfcrograms  per  cubic  meter) 


Ni  trogen 

Tota  1 

Suspended  Particulates 

Sulfur 

Dioxide 

Dioxide 

Ann 

1  st 

2nd 

Ann 

1  st 

1  st 

Ann 

Station 

# 

Geo 

24-hr 

24-hr 

# 

Ari  t  h 

24-hr 

3- hr 

#  Arith 

Name/Type 

Year 

Obs 

Mean 

Max 

Max 

Obs 

Mean 

Max 

Max 

Obs  Mean 

Rock  Springs 

Subregion 

Eva  ns  ton /Ur ban 

1978 

42 

43 

137 

136 

1977 

51 

47 

167 

165 

Fearn/Urban 

1980 

47 

142 

(1  ,149) 

360 

60 

1 

7 

— 

61  60 

1979 

38 

94 

270 

261 

60 

2 

18 

— 

58  35 

Granger/Rural 

1978 

55 

29 

121 

104 

1977 

58 

32 

102 

90 

Green  River/Rural 

1981 

16 

(45) 

90 

75 

Brldger  Power 

P  lant/Rural 

1981 

— 

40 

131 

101 

Kemmerer/Urban 

1978 

17 

(25) 

53 

40 

— 

1 

5 

— 

=  —  9 

1977 

16 

(17) 

39 

30 

Landeen/Urban 

1981 

56 

83 

234 

180 

1980 

57 

105 

(522) 

(405) 

Naughton  Power 

Plant /Rural 

1976 

33 

34 

78 

77 

— 

3 

26 

105 

1975 

46 

24 

69 

58 

SOURCE:  Radian  Corporation,  19  83a 

NOTE:  Values  In  parentheses  lack  reliability  due  to  limited  sample  size  and/or  abnormal  sampling 
conditions  (construct  Ion  activities,  etc.)  Underlined  values  Indicate  violation  of 
Ambient  Air  Quality  Standards. 
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TABLE  3™ 5 


SELECTED  VISUAL  RANGE  DATA 
(k  I  lome+ers)* 


Season 

D| nosaur  Nat' 1 

Monument 

Craig, 

Colorado 

Raw  1 1  ns 
Subregion** 

Rock  Springs 
Subregion** 

Spring  1980 

t 

93/142/216 

Summer  1980 

95/150/238 

104/136/179 

Fal 1  1980 

146/203/283 

96/144/217 

1 10-170 

1 10-170 

Winter  1981 

t 

113/170/258 

Spring  1981 

t 

107/166/257 

Summer  1981 

95/1  35/192 

94/140/209 

Fal  1  1981 

t 

98/154/241 

Winter  1982 

77/127/207 

Spring  1982 

1  15/175/268 

Summer  1982 

1  10/160/234 

SOURCE:  John  Muir  InstITute,  n.d.  Telerad  lometer  measurements  are  taken  daily  of  several  targets 


and  adjusted  to  a  standard  visual  range  elevation  of  1550  m. 

*  Data  are  presented  as  1 Oth /50th /90th  percentile  values. 

**  Rawlins  and  Rock  Springs  subregion  values  estimated  from  the  EPA  Workbook  for  Estimating 
Vlslbl I Ity  Impairment  (Latimer  and  Ireson,  1980). 

t  Insufficient  data. 


48 


TABLE  3-6 

SELECTED  ATMOSPHERIC  PRECIPITATION  DATA  (pH) 


Craig, 

Colorado 

Marv 1 ne 

Ranch, 

CO 

Pineda le. 

Wyom  1 

Ing 

# 

1st 

2nd 

# 

1st 

2nd 

# 

1st 

2nd 

Season 

Obs 

Mean 

Min 

Min 

Obs 

Mean 

M 1  n 

M 1  n 

Obs  Mean 

Min 

Min 

Spring  1980/81 

26 

4.90 

4.30 

4.33 

7 

5.59 

4.86 

5.47 

Summer  1980/81 

21 

4.88 

4.32 

4.45 

7 

4.81 

4.49 

4.74 

Fal  1  1980/81 

17 

5.03 

4.62 

4.70 

5 

4.86 

4.39 

4.85 

Winter  1982 

6 

5.43 

5.04 

5.20 

5  5.01 

4.85 

4.96 

Sprl ng  1982 

13  5.50 

4.74 

5.18 

Summer  1982 

13  5.21 

4.62 

4.73 

SOURCE:  Natural  Resource  Ecology  Laboratory,  n.d.,  and  Turk,  J.T.,  1982. 
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Map  3-A.  Air  Quality /Climate  Monitoring  Locations  and  Sensitive  Areas 
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Point  of  Rocks  and  Winton  lease  tracts  are  estimat¬ 
ed  to  be  35  micrograms  per  cubic  meter  annually; 
annual  values  near  the  Pio  Tract  are  believed  to  be 
38  micrograms  per  cubic  meter.  The  24-hour  geo¬ 
metric  mean  values  are  estimated  to  be  45  micro¬ 
grams  per  cubic  meter  throughout  the  subregion. 
Most  of  the  Rock  Springs  subregion  is  designated 
PSD  Class  II  attainment,  but  some  towns  are  un¬ 
classified  due  to  high  fugitive  total  suspended  par¬ 
ticulate  levels.  The  area  of  Sweetwater  County 
around  the  Trona  mines  are  classified  nonattain¬ 
ment.  The  closest  PSD  Class  I  area  is  the  Bridger 
Wilderness  Area.  Fossil  Butte  and  Dinosuar  nation¬ 
al  monuments,  and  the  Scab  Creek,  High  Uintas, 
and  Popo  Agie  primitive  areas  have  all  been  recom¬ 
mended  for  PSD  Class  I  status;  these  are  currently 
PSD  Class  II  areas. 


GEOLOGY,  TOPOGRAPHY,  AND 
MINERALS 


Physiography  and  Topography 


Physiographic  provinces  are  regions  of  similar 
structure  and  climate  that  have  had  a  unified  geo- 
morphic  history.  The  Green  River-Hams  Fork  Coal 
Region  encompasses  portions  of  four  physiographic 
provinces:  the  Southern  Rocky  Mountain,  Wyoming 
Basin,  Colorado  Plateau,  and  Middle  Rocky  Moun¬ 
tain.  These  provinces,  in  turn,  are  subdivided  into 
structural  basins  and  uplifts  (mountains,  ridges, 
etc.).  Figure  3-2  illustrates  the  locations  of  the  pro¬ 
posed  lease  tracts  with  respect  to  the  structural 
basins  and  uplifts  of  the  region. 

The  Colorado  portion  of  the  coal  tracts  is  located 
in  Moffat,  Routt,  and  Rio  Blanco  counties.  Routt 
and  Moffat  counties  include  the  Sand  Wash  struc¬ 
tural  basin  and  the  Axial  Basin  uplift,  which  includes 
the  Williams  Fork  Mountains.  The  area  is  known  as 
the  Yampa  coal  field  and  is  characterized  by  low 
mountain  ranges,  rolling  hills,  and  broad  valleys.  Al¬ 
titudes  generally  range  between  6,000  and  8,000 
feet.  More  subdued  land  forms  are  present  north¬ 
ward  in  the  Sand  Wash  Basin,  owing  to  less  resis¬ 
tant  late  Cretaceous  and  Tertiary  aged  strata. 
Drainage  is  generally  westward  to  the  Yampa  River. 

Coal  tracts  in  Rio  Blanco  County  are  within  the 
Danforth  Hills  and  Lower  White  River  coal  fields. 
The  Danforth  Hills  coal  field  is  separated  from  the 
Yampa  coal  field  to  the  north  by  Axial  Basin,  a  top¬ 
ographic  low  that  trends  southeast-northwest.  The 
Danforth  Hills  are  characterized  by  steep  south¬ 
facing  escarpments  and  gentler  north-facing  dip 


slopes.  Elevations  range  from  about  6,500  to  8,500 
feet. 

The  Lower  White  River  coal  field  is  about  50 
miles  west  of  Danforth  Hills.  The  field  includes  the 
northwestern  Piceance  Basin  and  northern  portion 
of  the  Douglas  Creek  arch.  The  Lower  White  River 
field  has  broad  open  plains  with  low  relief,  interrupt¬ 
ed  by  long  and  wide-to-narrow  ridges  and  by  some 
moderately  hilly  land  and  mesas.  Elevations  range 
from  about  5,200  to  7,700  feet. 

The  Wyoming  portion  of  the  coal  tracts  is  located 
in  Carbon,  Sweetwater,  Uinta,  and  Lincoln  counties. 
Coal  tracts  in  Carbon  and  Sweetwater  counties  are 
located  in  the  Rock  Springs  and  Rawlins  uplifts  and 
in  the  Hanna  and  Washakie  basins.  The  Uinta  and 
Lincoln  counties’  coal  tracts  are  located  in  the 
Overthrust  Belt  of  the  Middle  Rocky  Mountain  phy¬ 
siographic  province. 

The  Hanna  Basin  is  characterized  by  sagebrush 
covered  high  plains  that  are  topographically  broken 
around  the  margin  by  low  ridges  composed  of  re¬ 
sistant  sandstone.  Elevations  range  from  7,000  to 
7,900  feet.  The  Rawlins  uplift  has  rugged  topogra¬ 
phy,  with  altitudes  ranging  from  6,400  to  7,800  feet. 

The  Washakie  Basin  is  characterized  by  sage¬ 
brush  covered  low  rolling  hills,  high  rock  rims  on 
the  north  and  southwest,  and  broad  shallow  val¬ 
leys.  Elevations  range  from  about  6,100  feet  near 
the  Little  Snake  River  in  the  Southeast  to  about 
8,700  feet  on  the  west  margin. 

The  Rock  Springs  uplift  is  composed  of  a  central 
basin  surrounded  by  ridges  and  mountains  that  dip 
into  the  surrounding  basins.  Elevations  range  from 
about  6,400  to  over  8,600  feet  (Welder  and 
McGreery  1966). 

The  Overthrust  Belt  is  characterized  by  north- 
south  trending  mountains  and  valleys  formed  from 
linear  folds  and  faults  (USDI  BLM  1978).  Elevations 
range  from  about  6,800  to  7,400  feet.  Drainage  is 
eastward  by  Blacks  Fork  and  Hams  Fork  to  the 
Green  River. 


Stratigraphy 

Sedimentary  rocks  outcropping  around  the  mar¬ 
gins  of  the  uplifts  and  basins  within  the  Green 
River-Hams  Fork  EIS  region  range  in  age  from 
Cambrian  thru  Tertiary.  There  are  approximately 
150  named  stratigraphic  units  (i.e.,  groups,  forma¬ 
tions,  members,  tongues,  etc.)  within  the  region. 
The  distribution,  correlation,  and  description  of  the 
regional  stratigraphic  framework  can  be  found  in 
USDI  BLM  (1976,  1978a,  1978b,  and  1980),  Welder 
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and  McGreery  (1966),  Root  and  others  (1973), 
Tweto  (1976),  and  Rowley  and  others  (1979). 

Coal-bearing  sequences  of  economic  interest  in 
the  Green  River-Hams  Fork  Coal  Region  are  the 
Mesa  Verde  Group,  the  Lance  Formation,  and  the 
Adaville  Formation  of  Cretaceous  age  and  the  Fort 
Union  Formation  of  Paleocene  age. 

The  Cretaceous  coal  sequences  were  deposited 
along  the  western  margin  of  the  Interior  Cretaceous 
Seaway.  The  shoreline  fluctuated  during  the  late 
Cretaceous,  resulting  in  a  complex  intertonguing  of 
sandstones,  siltstones,  and  shales,  with  coal  seams 
formed  from  peat  deposited  in  swamps  and  la¬ 
goons.  Tertiary  coal  was  formed  from  peat  deposit¬ 
ed  on  alluvial  plains  in  a  continental-fluvial  environ¬ 
ment. 

The  regional  correlation  of  upper  Cretaceous  and 
Tertiary  strata  is  illustrated  in  figure  3-3.  As  can  be 
seen  in  the  correlation  chart,  the  Mesa  Verde 
Group  is  divided  into  different  stratigraphic  units  in 
both  Wyoming  (Blair,  Rock  Springs,  Ericson,  and 
Almond  formations)  and  Colorado  (lies  and  Wil¬ 
liams  Fork  formations)  because  of  intertonguing 
and  the  application  of  different  names  for  strata, 
depending  on  their  geographic  location. 


Structure 

Major  structural  features  of  the  coal  region  are 
products  of  the  Laramide  orogeny,  a  period  of 
mountain  building  that  began  at  the  close  of  the 
Cretaceous  Period.  The  region  consists  of  a 
number  of  structural  basins  separated  from  each 
other  by  uplifts  (figure  3-2).  The  structure  of  the 
Green  River,  Great  Divide,  Piceance,  and  Unita 
basins  has  no  bearing  on  the  coal  tracts  and  will 
not  be  discussed. 

The  Overthrust  Belt  is  a  structurally  complex 
zone  of  dominantly  eastward  thrust  faulted  strata 
with  associated  folding  that  resulted  in  the  develop¬ 
ment  of  parallel  mountain  ranges  and  synclinal  val¬ 
leys  (USDI  BLM  1976  and  USDI  BLM  1978a).  The 
Rock  Springs  uplift  separates  the  Green  River 
Basin  on  the  west  from  the  Washakie  Basin  on  the 
east.  A  40-mile  long,  north-south  trending,  doubly 
plunging  anticline,  it  is  the  largest  uplift  in  Wyoming 
that  does  not  have  Precambrian  rocks  exposed  in 
its  core.  The  uplift  is  asymmetric,  with  dips  up  to  35 
degrees  on  the  west  limb  and  only  4  to  8  degrees 
on  the  east,  and  is  cut  by  numerous  east-northeast 
trending  high  angle  normal  and  reverse  faults. 

The  Washakie  Basin  is  a  shallow  (about  25,000 
feet  to  the  Precambrian)  and  nearly  symmetrical 
synclinal  structure  located  south  of  the  Great  Divide 
Basin  and  north  of  the  Sand  Wash  Basin.  Strata 


generally  dip  at  about  2  to  12  degrees  toward  the 
center  of  the  basin  (Welder  and  McGreery  1966). 

The  Rawlins  uplift  is  a  northwest  trending  asym¬ 
metric  anticline  with  dips  ranging  from  near  vertical 
on  the  west  limb  to  between  10  and  20  degrees  on 
the  east  limb.  The  Hanna  Basin  is  one  of  the  deep¬ 
est  (38,000  to  40,000  feet  to  the  Precambrian) 
closed  sedimentary  basins  in  North  America  (USDI 
BLM  1978b). 

The  Sand  Wash  Basin  generally  trends  north¬ 
west-southeast  and  is  bounded  by  the  Park  Range 
uplift  on  the  east.  The  Williams  Fork  Mountains/ 
Axial  Basin  define  the  southern  boundary  of  the 
basin.  They  consist  of  en  echelon  folds  that  dip 
northward  into  the  basin  and  rise  southward  to  the 
White  River  uplift.  The  Douglas  Creek  arch  is  a 
north-plunging  anticline  on  the  Precambrian  base¬ 
ment  and  is  characterized  by  a  series  of  northwest 
striking  en  echelon  folds  in  the  overlying  sedimen¬ 
tary  cover.  The  arch  separates  the  Piceance  Basin 
on  the  east  from  the  Uinta  Basin  to  the  west  (Haun 
1962). 


Paleontology 

Vertebrate,  invertebrate,  and  botanical  fossils 
occur  within  coal-bearing  strata  of  the  region.  The 
type  of  fossils  present  is  dependent  on  the  deposi- 
tional  environment  and  effectiveness  of  preserva¬ 
tion.  Vertebrate  and  botanical  fossils  are  associated 
with  continental  deposits  of  late  Mesozoic  and  Ce- 
nozoic  age,  while  invertebrate  and  trace  fossils  are 
usually  associated  with  marine  deposits. 

The  region  has  not  been  intensively  inventoried 
for  paleontological  resources.  However,  surveys 
that  have  been  done  in  both  Wyoming  and  Colora¬ 
do  have  found  significant  assemblages  of  verte¬ 
brate  fauna.  A  paleontological  survey  conducted  for 
the  Bureau  (Lucas  and  Kihm  1982)  identified 
“abundant  and  hitherto  unknown  paleontologic  lo¬ 
cales,  many  of  which  are  judged  to  be  highly  signifi¬ 
cant  to  significant”  within  the  Williams  Fork  Forma¬ 
tion  in  northwest  Colorado.  Fossil  remains  of  verte¬ 
brates  were  identified  during  premining  survey  of 
the  Leucite  Hills  Mine  in  the  Almond  Formation  in 
Wyoming  (Rocky  Mountain  Energy  1980). 


Geologic  Hazards 

Faulting  is  common  in  the  coal  region  and  is  as¬ 
sociated  with  the  structural  uplifts  and  the  Overth¬ 
rust  Belt.  The  region  is  considered,  as  a  whole,  to 
be  in  a  zone  of  low  seismicity  (USDI  BLM  1978a). 
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Figure  3-3.  Stratigraphic  Nomenclature  and  Correlation  Chart 
for  Green  River -Hams  Fork  Coal  EIS  Region 
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However,  there  have  been  at  least  10  seismic 
events  recorded  in  Carbon  and  Sweetwater  coun¬ 
ties  since  1955,  with  intensities  of  3.0  to  6.0  on  the 
modified  Mercalli  scale.  Seismic  activity  occurs  in 
two  areas:  the  Rawlins  uplift  and  an  area  about  25 
miles  northeast  of  Savery,  Wyoming.  Epicenters  are 
illustrated  in  the  Southcentral  Wyoming  Coal  EIS 
(USDI  BLM  1978b). 

Landslide  deposits  have  been  inferred  to  be 
present  and  mapped  within  four  proposed  lease 
tracts:  Middle  Creek,  Fish  Creek,  and  Little  Middle 
Creek  in  Colorado  and  Atlantic  Rim  in  Wyoming. 


Mineral  Resources 


Coal 

Of  the  coal  tracts  delineated  in  Colorado,  10  are 
in  the  Yampa,  1  in  the  Danforth  Hills,  and  1  in  the 
Lower  White  River  coal  fields.  The  coal  beds  of 
economic  interest  occur  in  the  lies  and  Williams 
Fork  formations  of  Cretaceous  age  and  the  Fort 
Union  Formation  of  Paleocene  age. 

Coal-bearing  rocks  of  the  Yampa  coal  field  are 
the  lies  and  Williams  Fork  formations  in  the  Wil¬ 
liams  Fork  Mountains  along  the  southern  and 
southeastern  margin  of  the  Sand  Wash  Basin. 
Northward  into  the  basin,  the  coal  occurs  in  the 
Fort  Union  Formation.  The  coals  are,  for  the  most 
part,  high-volatile  C  bituminous  in  rank  (Murray 
1981)  but  range  from  subbituminous  to  anthracite. 
Coals  associated  with  Tertiary  igneous  intrusives 
are  locally  metamorphosed  and  upgraded  to  an¬ 
thracite  in  the  eastern  portion  of  the  field. 

The  Colorado  portion  of  the  Green  River  coal 
field  has  produced  more  than  114  million  tons  of 
coal  from  about  200  mines  (Murray  1981).  About  1 
billion  tons  of  coal  are  estimated  to  be  potentially 
surface  mineable  (Speltz  1976),  with  over  60  billion 
tons  within  a  depth  of  3,000  feet. 

The  Danforth  Hills  field  contains  coal  in  the  lies 
and  Williams  Fork  formations  that  ranges  in  grade 
from  high-volatile  C  bituminous  to  anthracite.  In- 
place  coal  resources  have  been  estimated  to  origi¬ 
nally  have  been  10.5  billion  tons  within  3,000  feet 
of  the  surface  (Hornbaker  and  others  1976). 

The  Lower  White  River  field  located  in  northern 
Rio  Blanco  and  southern  Moffat  counties  has  been 
estimated  to  have  11.8  billion  tons  of  coal.  The 
coal  is  within  the  lies  and  Williams  Fork  formations 
and  is  principally  high-volatile  C  bituminous. 

Coal  resources  in  the  Wyoming  portion  of  the 
coal  region  occur  in  the  Green  River  coal  field, 
Hanna  coal  field,  and  the  Hams  Fork  coal  field. 


Coal-bearing  strata  of  the  Wyoming  tracts  are  the 
Mesaverde  Group  (Almond  and  Rock  Springs  for¬ 
mations),  Adaville  Formation,  and  Lance  Formation 
of  upper  Cretaceous  age,  along  with  the  Fort  Union 
Formation  of  Paleocene  age. 

The  Green  River  coal  field  includes  the  Green 
River  Basin,  Rock  Springs  uplift,  Washakie  Basin, 
and  west  flank  of  the  Rawlins  uplift.  Of  the  eight 
tracts  located  in  the  Green  River  coal  field,  two  are 
situated  on  the  east  flank  of  the  Washakie  Basin; 
one  on  the  west  flank  of  the  Rawlins  uplift;  and  five 
on  the  northeast,  south,  and  west  flanks  of  the 
Rock  Springs  uplift.  Coal-bearing  units  are  the 
Mesa  Verde  Group,  Lance  Formation,  and  Fort 
Union  Formation. 

Mesaverde  coals  of  the  Green  River  coal  field 
range  from  subbituminous  to  high-volatile  C  bitumi¬ 
nous  in  rank,  with  most  coals  classified  as  subbitu¬ 
minous  B.  The  coals  have  not  been  extensively 
mined  but  average  up  to  12  feet  thick.  Very  little  is 
known  about  the  total  in-place  coal  resources  of 
the  Green  River  coal  field  because  the  thick  and 
laterally  extensive  cover  of  Tertiary  sedimentary 
rocks  has  precluded  exploration.  However,  17  bil¬ 
lion  tons  are  estimated  to  have  been  originally 
present,  with  about  380  million  tons  mineable  by 
surface  methods.  Lance  and  Fort  Union  coals  are 
generally  subbituminous  B  in  rank  and  from  5  to 
over  30  feet  thick  on  the  east  flank  of  the  Rock 
Springs  uplift. 

Two  coal  lease  tracts  occur  in  the  Hanna  coal 
field,  which  has  been  estimated  to  contain  about 
313  million  tons.  Coal  resources  proposed  for  leas¬ 
ing  occur  within  the  Almond  Formation  and  range 
from  subbituminous  C  to  high-volatile  C  bituminous. 

The  Hams  Fork  coal  field  contains  two  coal 
tracts  with  mineable  coal  in  the  Adaville  Formation. 
The  region  is  estimated  to  have  originally  contained 
about  4  billion  tons  of  coal  resources,  with  about  1 
billion  tons  mineable  by  surface  methods.  The  coal 
is  classified  as  subbituminous  B. 


Oil  and  Gas 

Coal  development  occurring  concurrently  with  oil 
and  gas  development  could  create  problems,  but 
these  would  not  result  in  significant  impacts.  Pres¬ 
ently,  the  Bureau  allows  coal  leases  and  oil  and 
gas  leases  to  be  issued  concurrently,  with  any 
problems  being  resolved  at  the  lease  development 
stage  by  the  lessees  in  cooperation  with  the 
Bureau. 

Oil  and  gas  leases  occur  throughout  the  EIS 
region.  Oil  and  gas  fields  are  illustrated  in  Map  Fol- 
dout  Number  1  in  Appendix  B  of  the  Final  Environ¬ 
mental  Statement  of  Northwest  Colorado  Coal 
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(USD)  BLM,  1976)  and  the  Oil  and  Gas  Production 
Map  of  the  Rocky  Mountain  Region  (Terra  Graph¬ 
ics,  1976).  Stanborn  (1981)  notes  that  production 
occurs  in  every  system  from  Pennsylvania  through 
Tertiary,  primarily  from  structural  and  stratigraphic 
traps  along  anticlines. 

All  of  the  proposed  coal  lease  tracts  contain  oil 
and  gas  leases.  The  Point  of  Rocks,  Pio,  and  Indian 
Springs  tracts  overlay  known  geologic  structures 
and  offer  a  good  potential  for  oil  and  gas  produc¬ 
tion. 

Northeast  Cow  Creek  Tract  is  within  a  known 
geologic  structure  and  currently  has  three  produc¬ 
ing  oil  and  gas  wells  within  its  boundaries.  The 
leasing  of  this  tract  under  the  Maximum  alternative 
and  continued  production  of  oil  and  gas  would  have 
to  be  worked  out  by  the  lease  holders. 

Future  oil  and  gas  exploration  and  production  in 
the  coal  region  is  expected  to  be  in  new  fields  and 
pools  in  strata  that  are  now  producing.  Since  most 
of  the  easily  identified  structures  have  been  ex¬ 
plored,  future  production  will  probably  be  from  stra¬ 
tigraphic  traps  and  deep  structures  located  by  geo¬ 
physical  methods. 


Other  Minerals 

Uranium  has  been  produced  from  the  Browns 
Park  Formation  near  Lay  and  Maybell  west  of 
Craig,  Colorado.  Uranium  production  in  the  Maybell, 
Colorado,  area  was  about  1.7  million  tons  of  ore 
from  the  Browns  Park  Formation.  The  Maybell  dis¬ 
trict  has  not  produced  since  1980.  Southcentral 
Wyoming  has  produced  169,000  tons  of  ore  from 
the  Baggs-Poison  Basin  area  (528,876  pounds  of 
uranium  oxide)  and  the  Ketchum  Buttes  area 
(528,760  pounds  of  uranium  oxide).  Uranium  has 
not  been  produced  in  southcentral  Wyoming  since 
1967  (USDI  BLM  1978a). 

Exploration  during  the  past  10  years  has  failed  to 
locate  economically  mineable  deposits  in  the  Sand 
Wash  Basin.  Mining  claims  for  uranium  are  present 
throughout  the  region  and  are  generally  staked 
over  Fort  Union  (Paleocene),  Wasatch  (Eocene), 
and  Browns  Park  (Miocene)  formations.  There  is 
very  little  interest  at  present  in  uranium  exploration 
and  production,  given  a  sharp  drop  in  demand.  Re¬ 
newed  interest  will  probably  occur  as  stockpiles  are 
depleted  during  the  next  decade. 

Sand  and  gravel  deposits  are  located  along  many 
streams  and  as  pediment  gravels  in  the  coal  region. 
Quality  and  quantity  are  not  known  due  to  the  large 
size  of  the  region.  Supplies  seem  adequate  to 
supply  future  needs,  but  sources  close  to  popula¬ 
tion  centers  may  become  exhausted  as  these  areas 


grow.  This  would  result  in  exploitation  of  deposits  at 
greater  distances  from  current  areas  of  use. 

Extensive  deposits  of  scoria  occur  locally  along 
the  burn  line  of  coal  outcrops.  It  is  used  for  road 
beds  and  as  surfacing  material  where  it  is  more 
available  than  sand  and  gravel.  Many  deposits  have 
probably  not  been  identified  and  reserves  are  un¬ 
known  (USDI  BLM  1978b). 

Gold  is  present  as  placer  deposits  in  the  Wa¬ 
satch  Formation  in  the  Great  Divide  area  of  the 
Sand  Wash  Basin.  Exploration  and  development 
operations  are  currently  being  conducted  by  several 
companies. 

Bituminous  sandstone  and  conglomerate  occur  in 
various  locations  throughout  the  coal  region.  One 
notable  location  is  at  the  contact  between  the  Fort 
Union  and  Wasatch  Formations  in  the  China  Butte- 
Red  Rim  area  of  Wyoming. 

Sodium  salts  (Trona  and  associated  minerals)  are 
produced  in  the  Green  River  Basin  from  Eocene 
lake  deposits.  Zeolites  have  been  identified  to 
occur  in  large  tonnages  in  the  Sand  Wash  Basin 
(Roehler  1973)  and  Washakie  Basin.  Clinoptilolite, 
a  zeolite  mineral,  has  been  reported  in  the  Browns 
Park  Formation  in  the  Lay  area. 


SOILS 


Soils  data  for  the  region  were  summarized  from 
the  site  specific  analysis  reports  (SSAs)  compiled 
for  each  tract.  This  summary  is  general;  it  cannot 
be  used  for  detailed  interpretive  purposes. 

The  soils  within  the  region  are  extremely  variable, 
depending  upon  parent  material,  topography,  cli¬ 
mate,  and  vegetation.  They  are  primarily  formed 
from  the  weathering  of  sedimentary  and  some  ig¬ 
neous  geologic  material.  The  sedimentary  parent 
material  consists  mostly  of  sandstones  and  shales. 
The  weathering  of  this  material  produces  residual 
(in  place),  alluvial  (stream  deposited),  and  aeolian 
(wind  deposited)  soils. 

Parent  material  and  topographic  positions  are  the 
primary  factors  differentiating  the  major  soils  of  the 
region  (USDI  1976).  These  soils  have  been  com¬ 
bined  for  analysis  and  evaluation  into  the  four 
groups  discussed  below.  There  is  no  discussion  of 
prime  or  unique  farmlands  because  these  do  not 
occur  on  any  of  the  proposed  lease  tracts. 

Stream  Terraces  and  Floodplains:  This  group 
consists  of  deep,  well-drained  to  poorly  drained 
loamy  and  sandy  loam  soils.  They  are  found  on 
nearly  level  to  gently  sloping  stream  terraces  and 
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floodplains  of  intermittant  drainageways.  They  were 
formed  in  mixed  alluvium  derived  from  sedimentary 
rock.  They  have  a  slight  to  moderate  erosion 
hazard,  and,  in  some  areas,  a  moderate  to  strong 
saline  and  alkaline  condition. 

Most  of  these  soils  occur  in  areas  receiving  7  to 
15  inches  of  annual  precipitation.  Vegetation  pro¬ 
duced  on  these  soils  is  used  for  agricultural  and 
livestock  production,  with  some  wildlife  use  also  oc¬ 
curring.  The  reclamation  problems  associated  with 
these  soils  would  be  high  salinity  and  alkalinity  con¬ 
ditions  and  sandy  textures. 

Uplands,  High  Terraces,  and  Alluvial  Fans:  This 
group  consists  of  shallow,  moderately  deep,  and 
deep,  well-drained  loamy  and  sandy  loam  soils  lo¬ 
cated  on  sloping  to  rolling  hills,  convex  ridges,  and 
fans.  These  soils  were  formed  in  mixed  materials 
and  weathered  from  sedimentary  (sandstones  and 
shales)  and  metamorphic  rocks. 

The  deep  soils  present  few  problems.  However, 
the  shallow  and  moderately  deep  soils  are  located 
on  the  steeper  slopes,  have  low  productivity,  are 
sparsely  vegetated,  and  are  subject  to  a  moderate 
to  high  erosion  hazard.  Vegetation  produced  on 
these  soils  is  used  for  livestock  grazing  and  wildlife 
habitat. 

Most  of  the  soils  in  this  group  occur  within  a 
zone  of  7  to  15  inches  of  average  annual  precipita¬ 
tion.  The  reclamation  problems  associated  with  the 
soils  in  this  group  are  a  high  percentage  (greater 
than  35  percent)  of  rock  fragments  .greater  than  3 
inches  in  diameter,  clayey  textures,  and  shallow 
soils. 

Shallow,  Steep  Sloping,  and  Rock  Outcrops:  This 
group  consists  of  predominantly  shallow  to  moder¬ 
ately  deep,  well-drained,  coarse  textured  soils.  They 
are  located  on  moderately  steep  to  very  steep  si- 
deslopes  and  escarpments  bordering  intermittent 
drainageways  and  stream  courses.  These  soils  are 
sparsely  vegetated  and  subject  to  high  runoff  and 
high  erosion  hazard.  They  support  vegetation  used 
by  wildlife  and  livestock. 

This  group  occurs  in  zones  of  7  to  22  inches  of 
average  annual  precipitation.  The  reclamation  prob¬ 
lems  associated  with  these  soils  are  steep  slopes, 
rock  outcrops,  and  shallow  soils. 

Sides/opes  and  Mountain  Foothills:  This  group 
consists  of  deep  to  moderately  deep,  well-drained, 
slightly  acid  to  moderately  alkaline  sandy  loam  to 
loamy  soils.  These  soils  are  located  on  sloping  to 
steep  sloping  sideslopes  and  mountain  foothills. 
They  are  subject  to  slight  to  moderate  erosion 
hazard.  Vegetation  produced  by  these  soils  is  used 
for  livestock  grazing  and  wildlife  habitat  and  occurs 
in  zones  of  12  to  22  inches  of  precipitation.  Includ¬ 
ed  in  this  group  are  soils  that  are  deep,  well- 


drained,  and  loamy-skeletal  and  have  a  high  per¬ 
centage  of  coarse  fragments  and  rock.  They  are  lo¬ 
cated  on  narrow  flood  plains  with  intermittent  drain¬ 
ages  bordered  by  steep  mountain  sideslopes. 

Reclamation  problems  associated  with  these 
soils  include  steep  slopes  on  the  mountain  foothills 
and  a  high  percentage  of  coarse  fragments  on  the 
mountain  floodplains. 


Erosion 


Soil  erosion  from  water  and  wind  action  in  the 
region  averages  3  to  5  tons  per  acre  per  year. 
Many  steep,  sparsely  vegetated  slopes  occurring 
throughout  the  region  have  higher  rates  of  erosion 
from  water.  A  high  rate  of  wind  erosion  occurs  over 
areas  of  low  precipitation  (7  to  15  inches)  and  with 
sandy  textured  soils. 


WATER  RESOURCES 


Introduction 

The  Green  River-Hams  Fork  Coal  Region  in¬ 
cludes  the  upper  parts  of  seven  river  basins  and  a 
portion  of  the  Great  Divide  Basin,  which  has  no 
drainage  to  either  ocean.  The  North  Platte  River 
drains  areas  east  of  the  Continental  Divide  to  the 
Mississippi  River,  while  the  Colorado,  Green,  Little 
Snake,  White,  and  Yampa  rivers  drain  west  of  the 
divide.  The  Bear  River  flows  to  Great  Salt  Lake  and 
a  number  of  small  closed  depressions  are  con¬ 
tained  in  the  Great  Divide  Basin,  the  largest  of 
which  is  Separation  Lake.  The  four  major  river 
basins  of  concern  in  this  analysis  are  the  North 
Platte,  Green,  Yampa,  and  White  rivers. 

Sizes  of  the  watersheds  included  in  this  analysis 
were  determined  by  the  most  suitable  U.S.  Geologi¬ 
cal  Survey  (USGS)  gaging  station  records  that  en¬ 
compassed  all  potential  lease  tracts.  The  hydrolo¬ 
gic  units  chosen  are  the  smallest  drainage  basins 
with  conclusive  data  available  and  are  large  enough 
to  indicate  regional  impacts,  if  any. 

The  Green  River  basin  referred  to  in  this  analysis 
covers  an  area  of  9,742  square  miles  upstream 
from  Green  River,  Wyoming.  The  North  Platte  basin 
encompasses  14,888  square  miles  above  Orin,  Wy¬ 
oming,  including  North  Park  in  Colorado. 

The  Yampa  River  basin  covers  an  area  of  3,410 
square  miles  upstream  from  Maybell,  Colorado.  The 
White  River  basin  encompasses  an  area  of  3,680 
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square  miles  upstream  from  the  Utah/Colorado 
state  line. 

Groundwater  availability  and  chemical  quality  is 
greatly  influenced  by  geology.  In  general,  the  older 
consolidated  rocks  yield  water  slowly  (and  of 
poorer  quality)  to  wells  and  springs,  whereas  sand 
and  gravel  deposits  in  the  younger  unconsolidated 
deposits  yield  better  quality  water  readily.  The  geo¬ 
logic  structure  generally  controls  the  movement  of 
water  through  the  various  structural  basins.  The 
groundwater  characteristics  are  described  separate¬ 
ly  for  Colorado  and  Wyoming,  even  though  many  of 
the  aquifers  are  found  in  both  states.  A  discussion 
of  groundwater  phenomena  that  applies  to  the 
entire  region  precedes  the  state  descriptions. 

Further  information  on  the  basin-wide  water  re¬ 
sources  in  the  Green  River-Hams  Fork  area  can  be 
found  in  the  Southcentral  Wyoming  Coal  Environ¬ 
mental  Statement,  Southwestern  Wyoming  Coal  En¬ 
vironmental  Statement,  and  the  Northwestern  Colo¬ 
rado  Coal  Regional  Environmental  Statement  (BLM 
1979c  and  1976). 


Surface  Water 


Surface  water  in  the  EIS  area  serves  a  number  of 
critical  needs.  Surface  water  is  used  for  irrigation  of 
cropland,  for  livestock  and  wildlife,  and  to  meet  de¬ 
mands  by  local  industrial  users  and  municipal  gov¬ 
ernments. 

Surface  runoff  from  the  coal  areas  ranges  widely 
in  quantity  from  one  part  of  the  region  to  another. 
Annual  runoff  is  highest  in  the  mountainous  areas 
of  the  eastern  part  of  the  Yampa  River  subbasin, 
where  annual  precipitation  exceeds  40  inches,  and 
is  lowest  in  the  western  part  of  the  Yampa  River 
subbasin  and  lower  North  Platte  River  basin,  where 
annual  precipitation  is  less  than  12  inches. 


Drainage  Channels  and  Salt  Loading 

There  are  two  distinct  types  of  streams  in  the 
Green  River-Hams  Fork  Coal  Region:  (1)  streams 
that  originate  in  and  drain  mountain  areas  and  (2) 
streams  which  flow  from  coal  area  drainages. 
These  are  portrayed  in  the  hydrology  map  in  the 
map  packet.  Tables  3-7  and  3-8  show  that  the 
annual  runoff  from  coal  area  drainages  averages 
only  about  35  acre  feet  per  square  mile,  whereas 
annual  runoff  from  mountain  areas  averages  more 
than  18  times  that  amount.  Taken  together,  these 
two  types  of  streams  represent  the  major  coal 
region  basins.  None  of  the  proposed  tracts  is  found 
in  a  mountain  watershed. 


Stream  and  channel  characteristics  in  the  lower 
elevations  of  the  drainages  are  meandering,  caus¬ 
ing  much  bank  caving  and  sloughing  and  resulting 
in  steep  banks.  This  adds  considerably  to  the  sedi¬ 
ment  loads  in  the  streams  during  periods  of  high 
runoff.  These  occurrences  are  during  rapid  snow¬ 
melt  and  early  spring  runoff,  as  well  as  during  occa¬ 
sional  intense  summer  thunderstorms. 

The  streams  that  drain  coal  areas  have  meas¬ 
ured  peak  discharges  per  unit  area  that  are  unusu¬ 
ally  small  for  watersheds  containing  less  than  35 
square  miles.  Small  watersheds  characteristically 
have  much  higher  unit  peak  discharges,  often  ex¬ 
ceeding  100  acre-feet  per  square  mile.  This  incon¬ 
sistency  is  attributed  largely  to  the  short  period  of 
record  of  1  to  7  years  for  the  coal  area  drainages. 
Apparently,  no  large  runoff  events  have  occurred 
during  this  period.  It  is  possible  that  the  sandy  soils 
in  most  coal  areas  tend  to  absorb  most  rainfall, 
thereby  minimizing  runoff.  Table  3-7  shows  that  the 
annual  runoff  from  the  coal  drainages  averages 
about  0.92  inches. 

Coal  tract  areas  contain  a  number  of  reservoirs 
(listed  in  table  4-2  in  Chapter  4)).  Most  of  these  are 
under  3  acre-feet  in  capacity  and  are  used  for  live¬ 
stock  watering. 

The  runoff  that  nourishes  the  streams  draining 
coal  areas  commonly  contains  more  than  1,000 
mg/I  dissolved  solids  in  the  spring  and  fall,  about 
two  to  four  times  the  corresponding  values  for 
mountain  area  drainages.  As  tables  3-7  and  3-8 
show,  most  of  the  water  leaving  the  overall  coal 
region  originates  in  the  mountain  areas,  while  most 
of  the  dissolved  solids  (salt  loading)  are  from  areas 
surrounding  the  coal  tracts. 

Of  the  coal  area  drainages,  there  are  two 
streams  that  are  of  critical  concern:  Fish  Creek  and 
Trout  Creek,  both  of  which  are  in  the  Yampa  River 
basin.  Fish  Creek  and  Trout  Creek  are  discussed  in 
detail  in  the  Kaman  Tempo  Report,  1982,  titled 
“Cumulative  Hydrologic  Assessment:  Effects  of 
Coal  Mining  on  the  Yampa  River  Basin,  Moffat  and 
Routt  Counties,  Colorado.”  Both  of  the  creeks  have 
small  watersheds  which  have  high  concentrations 
of  active  coal  mining,  with  expansion  being 
planned.  There  is  a  concern  that  elevated  total  dis¬ 
solved  solids  from  existing  mines  may  increase  to 
the  point  that  water  may  become  unusable  for  agri¬ 
cultural  and  aquatic  wildlife. 

Table  3-9  shows  selected  water  resources  data 
from  the  four  major  rivers  that  drain  the  region:  the 
Green,  North  Platte,  White,  and  Yampa.  These 
gages  were  chosen  to  represent  the  area  because 
they  have  good  records  over  long  periods  of  time. 
(Although  the  gage  on  the  White  River  only  has  8 
years  of  recorded  data,  it  correlates  well  with  those 
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HYDROLOGIC  DATA*  FOR  SOME  STREAMS  DRAINING  COAL  AREAS 


Range  In  1980 


Drainage  Average  Annual  Runoff  Peak  Discharge  Minimum  Dissolved  Solid 


Basin 

Station 

Station  t 

Number 

Years  of 

Record 

Area 

(Sq  ml) 

(ac-ft) 

( ac-ft/ 

sq  ml ) 

( 1 nches) 

(cfs) 

(cfs/ 

sq  ml) 

Discharge 

(cfs) 

(mg/1 ) 

Concentration 

pH 

(Units) 

Green 

Vermillion  Cr.  at  Ink  Sprs.  Ranch 

09235450 

5 

816 

2,340 

2.9 

.05 

1,160 

1.4 

0 

875 

1  200 

8.3 

8.6 

Gt  Divide 

Separation  Creek  near  Rlnes 

09216527 

5 

55.3 

1  ,520 

27.5 

.52 

141 

2.5 

0 

319 

- 

795 

7.8 

_ 

8.6 

Green 

Salt  Wei  Is  Creek  near  S.  Baxter 

09216565 

4 

34.7 

1,1  17 

32.2 

.60 

347 

10.0 

0 

510 

- 

1325 

8.1 

- 

8.8 

Green 

Dry  Canyon  Creek  near  S.  Baxter 

09216578 

4 

3.69 

17 

4.6 

.09 

23 

6.2 

0 

... 

... 

Green 

Kill  Pecker  Creek  at  Rock  Springs 

09216810 

5 

— 

— 

— 

— 

— 

— 

— 

1210 

- 

6680 

7.5 

- 

8.9 

Green 

Ryckman  Creek  near  Glencoe 

09222200 

1 

53.4 

— 

— 

_ 

29 

0.5 

.84 

\ 

8.5 

_ 

8.7 

Green 

Little  Muddy  Creek  near  Glencoe 

09222300 

4 

416 

14,790 

35.6 

.67 

520 

1 .3 

.72 

401 

- 

2480 

7.7 

. 

8.7 

Green 

Muddy  Creek  near  Hampton 

09222400 

5 

963 

26,950 

28.0 

.52 

754 

0.8 

0 

327 

- 

2630 

7.8 

- 

8.5 

N  Platte 

Big  Ditch  near  Coyote  Springs 

06630300 

6 

1  10 

782 

7.1 

.13 

396 

3.6 

0 

708 

- 

1910 

8.2 

- 

8.6 

N  Platte 

North  Ditch  near  Coyote  Springs 

06630330 

5 

22.6 

434 

19.2 

.36 

89 

3.9 

0 

179 

- 

290 

7.7 

- 

9.1 

Yampa 

Fish  Creek  near  Milner 

09244100 

17 

34.5 

9,1  30 

264.6 

4.96 

342 

9.9 

.40 

161 

483 

8.0 

8.4 

Yampa 

Middle  Creek  near  Oak  Creek 

09243700 

6 

23.5 

2,200 

93.6 

1  .76 

172 

7.3 

0 

41  1 

- 

552 

7.6 

- 

8.4 

Yampa 

Foldel  Creek  near  Oak  Creek 

092  4  380  0 

6 

8.61 

536 

62.3 

1.17 

55 

6.4 

0 

663 

- 

890 

7.1 

. 

8.1 

Yampa 

Foldel  Creek  at  Mouth 

09243900 

6 

17.5 

1  ,350 

77.1 

1  .45 

90 

5.1 

0 

749 

- 

1500 

7.6 

- 

8.2 

Yampa 

Wilson  Creek  near  Axial 

09250600 

6 

20.1 

1,590 

79.1 

1 .48 

94 

4.7 

.1  2 

502 

- 

1270 

7.7 

. 

8.3 

Yampa 

Taylor  Creek  near  Axial 

09250510 

7 

7.22 

94 

13.0 

.24 

18 

2.5 

0 

512 

- 

1  270 

8.0 

- 

8.6 

Yampa 

Trout  Creek  near  Oak  Creek 

— 

— 

— 

— 

— 

— 

— 

— 

— 

65 

- 

164 

7.9 

- 

8.3 

Yampa 

Jubb  Creek  near  Axial 

09250610 

6 

7.53 

77 

10.2 

.19 

5.6 

0.7 

0 

947 

- 

1510 

7.8 

- 

8.6 

Yampa 

Morgan  Gulch  near  Axial 

09250700 

1 

25.6 

736 

28.8 

.54 

9.2 

0.4 

CO 

o 

• 

992 

- 

1  200 

8.2 

- 

8.4 

V4i  1  te 

Coal  Creek  near  Meeker 

09304480 

4 

— 

— 

— 

— 

— 

— 

— 

353 

- 

1700 

7.5 

- 

8.2 

Wh  1  te 

Curtis  Credc  near  Meeker 

09304550 

4 

— 

— 

— 

— 

— 

- 

— 

2160 

- 

5580 

7.7 

- 

8.3 

AVERAGE  FOR  STATIONS 


34.7  .92 


3.9 


*  From  USD  I  Geological  Survey  1980°,  1980b 

t  U.S.  Geological  Survey  (USGS)  Station  number.  Locations  of  stations  are  shown  on  the  water  resources  map. 


TABLE  3-8 


HYDROLOGIC  DATA*  FOR  SOME  STREAMS  DRAINING  MOUNTAIN  AREAS 


Bas  1  n 

Station 

Station  t 

Number 

Years  of 

Record 

Dra I nage 

Area 

(Sq  ml) 

Average  Annual  Runoff 
( ac-f t/ 

(ac-ft)  sq  ml)  (Inches) 

Peak  Discharge 
( cf  s/ 
(cfs)  sq  ml) 

Minimum 

Discharge 

(cfs) 

Range  In 
Dissolved  Solid 
(mg/l ) 

Concentration 

1980 

PH 

(Units) 

N  Platte 

Grizzly  Creek  near  Hebron 

0661  1  300 

4 

223 

40,970 

183.7 

3.4 

1 ,1  30 

5.1 

0.47 

152  -  198 

6.9  -  7.8 

N  Platte 

Little  Grizzly  Creek  above  Coalrront 

0661 1800 

3 

35.4 

20,950 

591  .8 

1  1  .1 

394 

1  1 .1 

1  .2 

60  -  132 

7.1  -  7.5 

N  Platte 

North  Brush  Creek  near  Saratoga 

066227  00 

20 

37.4 

36,080 

964.7 

18.1 

1  ,1  20 

29.9 

4.7 

— 

— 

N  P  latte 

Encampment  River  at  mouth 

06  625000 

40 

265 

174,600 

658.9 

12.4 

4,510 

17.0 

5.2 

-56  -  350 

7.2  -  8.2 

Green 

New  Fork  River  near  Big  PIney 

09205000 

26 

1 ,230 

523,100 

425.3 

8.0 

9,170 

7.5 

90. 

51  -  142 

7.4  -  8.5 

Green 

Little  Sandy  Creek  abo/e  Eden 

09214500 

26 

134 

13,910 

103.8 

1  .9 

1  ,450 

10.8 

0 

70  -  427 

7.4  -  8.4 

Green 

Hams  Fork  below  Pole  Creek 

09223000 

28 

1  28 

73,170 

571  .6 

10.7 

1  ,520 

1  1  .9 

0.1 

— 

— 

Yampa 

Yampa  River  at  Steanboat  Springs 

092  39500 

74 

604 

335,400 

555.3 

10.4 

6,820 

1  1  .3 

4.0 

_ 

___ 

Yampa 

El k  River  at  Clark 

09241000 

63 

206 

241 ,300 

1 ,171  .4 

22.0 

4,470 

21  .7 

22. 

— 

— 

Yampa 

Elkhead  River  near  Elkhead 

09245000 

28 

64.2 

38,830 

604.8 

1  1  .3 

1  ,870 

29.1 

0 

— 

— 

Yampa 

S.  Fork  Williams  Fork  River 

092492  00 

14 

46.7 

30,650 

656.3 

12.3 

910 

19.5 

0 

109  -  327 

7.1  -  8.6 

near  Pagoda 

Yampa 

Little  Snake  River  near  Slater 

09253000 

36 

285 

163,000 

571  .9 

10.7 

4,180 

14.7 

8.6 

50  -  160 

7.2  -  8.4 

Wh  1  te 

White  River  abcve  Coal  Creek 

09304200 

20 

648 

388,300 

599.2 

1 1 .2 

4,900 

7.6 

6.5 

118  -  302 

7.5  -  8.6 

White 

Lost  Creek  near  Buford 

09302450 

17 

21  .5 

15,360 

714.4 

13.4 

944 

43.9 

0.3 

— 

— 

Wh  1  te 

South  Fork  White  River  near  Budge's 

09303300 

6 

52.3 

69,550 

1,329.8 

24.9 

1 ,580 

30.2 

21 . 

— 

— 

AVERAGE  VALUES 

646.9 

12.1 

18.1 

*  Frcm  USD  I  Geological  Survey  1980°,  1980b 


t  U.S.  Geological  Survey  (USGS)  Station  number.  Locations  of  stations  are  shown  on  the  water  resources  map 


TABLE  3-9 


MAJOR  COAL  REGION  RIVER  BASINS 


Station 

St at  ion 

Number 

Dra  i  nage 

Area  (Sq.  Mi)  Ac.-ft./yr. 

Ac. -ft ./ 
Sq .m i . 

Period  of 

Record  (Yrs) 

Suspended 
Sediment 
(ton/yr . ) 

Sped  f  Ic 
Conductance 

(Micromhos) 

TDS** 

Mg/I 

Suspended 
Sediment  Yi el d 
(Tons/Ac. /Yr . ) 

Green  River  near 

Green  River,  Wyoming 

09217000 

9,742* 

969,800 

99.5 

28 

681  ,239 

546 

355 

0.1  1 

North  Platte  River 
at  Or  In,  Wyoming 

06652000 

14,888 

1 ,070,000 

76.4 

24 

259,927 

715 

464 

0.03 

White  River  near 

C0/UT  state  line 

09306395 

3,680 

526,500 

143.1 

8 

986,478 

7  72 

502 

0.4  2 

Yampa  River  near 

Maybel  1,  Colorado 

09251000 

3,410 

1  ,280,000 

375.4 

64 

651  ,041 

639 

416 

0.30 

bUJKUi:  USGS  Water  Resources  Data 

:  Wyoming  1979,  Colorado 

1980. 

Actual  ck-a  I  nage  area  14,000  ml2  of  which  4,260  mi2,  is  in  Great  Divide  Basin  and  noncontributing  to  this  gauge. 
TDS:  total  dissolved  soil  Ids  determined  to  be  0.65  of  specific  conductance. 
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at  other  downstream  points.)  The  four  major  coal 
region  rivers  contrast  markedly  with  the  streams  in 
mountain  areas  (table  3-8). 

The  water  resources  data  found  on  table  3-9  on 
streams  that  drain  the  major  coal  region  basins  are 
taken  from  established  gages  that  have  daily 
records.  They  therefore  represent  an  average  of  all 
the  parameters  of  the  streams  that  drain  both 
mountain  and  coal  areas.  The  large  systems  do 
have  a  buffering  effect  on  salt  loading  from  the  coal 
area  streams. 


Sediment  Yield 

Premining  sediment  yields  were  determined  by  di¬ 
viding  a  river  basin  acreage  by  the  tons  per  year  of 
suspended  sediment  at  the  gages  listed  in  table  3- 
9.  The  result,  suspended  sediment  yield  in  tons  per 
acre  per  year,  was  then  applied  to  the  lease  tracts 
that  lie  in  the  river  basins.  Yields  ranged  from  0.03 
to  0.42  tons  per  acre  per  year.  This  figure  is  lower 
than  most  figures  used  for  sediment  yield  for  two 
reasons:  (1)  the  results  of  erosion,  overland  trans¬ 
port,  and  sediment  movement  are  deposited  before 
reaching  the  gages;  and  (2)  bed  load  transport, 
which  could  double  the  sediment  yields  shown 
above,  is  ignored. 


Water  Use 

Present  and  projected  consumptive  annual  use  of 
water  and  concentrations  of  dissolved  solids  in  the 
North  Platte,  Green,  White,  and  Yampa  River  wa¬ 
tersheds  for  the  time  frames  addressed  in  this  anal¬ 
ysis  are  presented  in  tables  4-3  through  4-6  in  the 
next  chapter.  Conditions  in  both  watersheds  were 
approximated  by  working  backwards  from  known 
consumptive  uses  of  water  and  changes  in  salt 
load  as  a  result  of  human  activities  to  estimate  un¬ 
depleted  water  supply,  use  of  water  by  riparian 
vegetation,  and  natural  sources  of  salt.  As  this  ap¬ 
proach  is  subject  to  considerable  error,  the  condi¬ 
tions  shown  should  be  regarded  only  as  indicative 
of  inferred  pristine  conditions. 


Urban  Pollution 

The  Green  River-Hams  Fork  region  is  sparsely 
populated.  The  population  was  about  121,609  in 
1980.  The  average  density  was  about  3.5  persons 
per  square  mile,  compared  with  a  national  average 
of  64.  The  major  towns  in  the  region  currently  have 
adequate  wastewater  treatment  plants  or  plants 
under  construction. 


Flood  Plains  and  Alluvial  Valley  Floors 

There  are  45  flood  plains,  1  alluvial  valley  floor, 
and  14  alluvial  stream  deposits  on  the  proposed 
lease  tracts.  See  the  Glossary  for  definitions  of 
flood  plains  and  alluvial  valley  floors. 


Groundwater 


The  proposed  lease  tracts  in  both  Wyoming  and 
Colorado  typically  occur  in  areas  where  structural 
deformation  and  differential  erosion  have  exposed 
coal-bearing  formations  at  or  near  the  surface.  The 
result  is  generally  inclined  rock  layers  on  the  sides 
of  anticlinal  folds  that  have  been  eroded  to  form 
long  perpendicular  valleys  separated  by  broad 
slopes.  The  valleys  are  cut  in  the  softer  rocks  such 
as  shale  and  coal,  whereas  the  dipslopes  are  un¬ 
derlain  by  the  more  resistant  sandstone  beds. 


Groundwater  Flow 

Groundwater  recharge  to  these  upturned  beds 
occurs  primarily  on  the  high  interstream  areas 
during  infrequent  periods  of  excessive  precipitation 
and  saturated  soil-moisture  conditions.  Movement 
is  initially  downward  to  the  first  relatively  imperme¬ 
able  shale  layer,  which  greatly  retards  any  further 
downward  movement  and  deflects  the  “perched” 
water  downdip  or  laterally  towards  any  incised  val¬ 
leys  that  break  the  continuity  of  the  beds. 

Characteristically  steep  hydraulic  gradients  in  the 
downdip  direction  range  from  50  to  500  feet  per 
mile.  However,  most  groundwater  movement  in  the 
coal  areas  is  not  downdip  but  occurs  along  the  di¬ 
rection  of  strike  towards  the  nearest  valley  in  which 
the  “perching”  layer  is  exposed  in  the  valley  side 
slopes.  This  sideways  movement  meets  less  resist¬ 
ance  because  of  transmissivity  and  fractures.  This 
discharge  commonly  is  evidenced  by  elongate 
patches  of  giant  wild  rye  or  verdant  bands  of  other 
plant  types  that  parallel  rock  outcrops.  The  addi¬ 
tional  moisture  provided  by  groundwater  discharge 
in  these  areas  stimulates  plant  growth  but  generally 
is  not  sufficient  to  saturate  the  soil  veneer  and 
appear  at  the  surface  as  springs.  The  absence  of 
any  springs  on  any  of  the  tracts  in  the  North  Platte 
watershed  in  Wyoming  and  the  paucity  of  springs 
on  or  adjacent  to  the  western  tracts  in  Colorado 
attest  to  the  low  rate  of  groundwater  discharge 
from  these  coal  areas. 
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Aquifers  and  Water  Quality 

The  top  of  the  zone  of  saturation  in  the  coal 
areas  is  typically  graded  to  the  level  of  the  nearest 
perennial  stream  or  to  the  level  of  perennial  under¬ 
flow  in  alluvium  underlying  intermittent  or  ephemer¬ 
al  streams.  Above  this  level,  perched  groundwater 
generally  can  be  found  within  200  feet  of  the  sur¬ 
face.  These  perched  zones  commonly  overlie  un¬ 
saturated  rocks  so  that  test  holes  often  show  verti¬ 
cal  drainage  downward  from  shallow  aquifers  into 
underlying  unsaturated  coal  and  sandstone  beds. 
Wells  tapping  perched  aquifers  seldom  yield  more 
than  10  gallons  per  minute  (gal/min). 

Perching  is  most  prevalent  in  those  tracts  in 
Colorado  where  annual  precipitation  exceeds  15 
inches  but  is  less  important  in  the  Wyoming  tracts, 
where  annual  precipitation  is  less  than  10  inches. 
Dissolved  solids  concentrations  in  water  obtained 
from  perched  aquifers  in  Colorado  generally  range 
from  750  to  1,500  milligrams  per  liter  (mg/I).  Values 
in  Wyoming,  where  the  lower  annual  precipitation 
results  in  less  flushing  of  perched  aquifers,  range 
from  2,000  to  6,500  mg/I. 

Below  the  top  of  the  zone  of  saturation,  ground- 
water  typically  occurs  under  confined  conditions. 
Wells  drilled  more  than  200  feet  deep  on  the  valley 
floors  in  the  Yampa  River  subbasin  commonly  flow 
at  the  land  surface,  although  yields  seldom  exceed 
10  gal/min.  The  water  generally  contains  500  to 
1,000  mg/I  dissolved  solids  and  is  generally  suit¬ 
able  for  most  domestic  and  ranch  uses.  In  contrast, 
no  flowing  wells  occur  on  or  adjacent  to  any  of  the 
lease  tracts  in  the  North  Platte  River  basin  in  Wyo¬ 
ming,  undoubtedly  reflecting  the  dryer  climate  and 
lesser  recharge  in  that  part  of  the  region.  Most  bed¬ 
rock  wells  yield  less  than  10  gal/min  of  water  con¬ 
taining  2,000  to  4,000  mg/I  dissolved  solids  that  is 
suitable  for  use  by  livestock  and  wildlife  but  unsuit¬ 
able  for  domestic  use. 

The  importance  of  coal  beds  as  aquifers  in  the 
vicinity  of  the  lease  tracts  in  both  Wyoming  and 
Colorado  is  uncertain,  but  available  data  indicate 
that  most  wells  in  the  coal  areas  obtain  water  from 
sandstone  beds  and  not  from  coal.  The  reason  is 
tentatively  attributed  more  to  the  preponderance  of 
sandstone  in  rocks  underlying  these  areas  rather 
than  to  any  quantity  or  quality  of  water  consider¬ 
ations,  although  water  obtained  from  coal  beds 
sometimes  has  an  unpleasant  hydrogen  sulfide 
odor.  Coal  beds  may  not  be  water  bearing  above 
the  top  of  the  saturated  zone,  but  below  that  level, 
they  must  be  regarded  as  potential  aquifers. 


Yampa  and  White  River  Basins 

Groundwater  may  be  found  at  varying  depths 
throughout  the  area.  Aquifers  include  sand  and 
gravel  in  the  alluvium  (sediment  deposits)  of  the 
Yampa  River  and  its  principal  tributaries;  sands,  se- 
miconsolidated  sandstones,  and  conglomerates  of 
the  Browns  Park  Formation;  sandstones  of  the  Fort 
Union,  Wasatch,  Williams  Fork,  and  lies  formations; 
and  fractured  and  weathered  shales  in  the  Lance 
Formation  and  the  Lewis  and  Mancos  shales.  Table 
3-10  portrays  formations  in  northwestern  Colorado. 

The  quality  of  groundwater  is  variable  and  de¬ 
pends,  in  part,  on  rock  type.  Most  of  the  waters  are 
calcium  and  sodium  bicarbonate  types  because  of 
the  abundance  of  granitic  rock  fragments  rich  in 
calcium  and  sodium  and  the  presence  of  calcium 
carbonate  as  a  cement  in  most  of  the  sandstones 
and  conglomerates.  Calcium  sulfate  type  waters  are 
found  where  water  in  the  aquifer  has  been  in  con¬ 
tact  with  gypsum,  organic  materials,  or  coals. 
Sodium  bicarbonate  and  sodium  sulfate  type  waters 
occur  in  aquifers  where  calcium  bicarbonate  and 
calcium  sulfate  type  waters  are  in  contact  with 
clays  or  weathered  shales.  Calcium  ions  readily  re¬ 
place  sodium  ions  from  the  clays  and  weathered 
shales. 

A  regional  water  table  probably  does  not  exist  in 
the  fractured  shale  aquifers  of  the  Lewis  and 
Mancos  shales.  Groundwater  circulation  is  shallow 
and,  in  most  places,  extremely  poor.  Water  that 
enters  the  aquifers  in  areas  of  recharge  does  not 
move  laterally  any  appreciable  distance  before  it  is 
discharged  at  a  spring  or  seep.  Some  groundwater 
is  discharged  from  shale  to  alluvial  aquifers  but,  be¬ 
cause  of  the  lack  of  a  regional  water  table  and  the 
shallow  circulation,  the  volume  of  discharge  is  rela¬ 
tively  small. 

In  the  northwestern  part  of  the  area,  groundwater 
in  the  Browns  Park,  Wasatch,  and  Fort  Union  for¬ 
mations  is  virtually  one  groundwater  system. 
Groundwater  in  these  aquifers  moves  downward 
and  to  the  west.  Discharge  is  by  underflow  out  of 
the  study  area.  With  the  exception  of  Fortification 
and  Elkhead  creeks,  no  groundwater  is  discharged 
from  these  aquifers  to  streams.  The  confined 
aquifers  are  recharged  in  parts  of  the  area  where 
the  Yampa  River  and  its  tributaries  flow  over  the 
sandstones.  Recharge  to  the  confined  aquifers  also 
occurs  by  leakage  from  the  Browns  Park  Formation 
in  the  southeastern  part  of  the  area.  Disharge  from 
the  confined  aquifers  occurs  principally  to  the  west 
and  northwest  out  of  the  area.  Locally,  discharge 
from  the  confined  aquifers  can  occur  in  the  eastern 
and  southern  parts  of  the  area.  In  these  areas,  the 
Lewis  Shale  and  the  Williams  Fork  and  lies  forma¬ 
tions  are  faulted  extensively,  and  perennial  springs 
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TABLE  3-10 


WATER  BEARING  FORMATIONS  IN  NORTHWESTERN  COLORADO 
YAFPA  AND  WHITE  RIVER  BASINS 


TDS  (mg/I) 


System 

Formation  (major  aquifers) 

Thickness  (ft) 

Physical  Character 

Yields  (gpm) 

Water 

Quality 

Use 

Quaternary 

Al luvl al  deposits 

(Yampa,  Little  Snake,  Williams  Fork  Rivers) 

20  -  40 

Clay,  sand,  gravel,  boulders,  and  glacial 

debr 1 s 

up  to  1000 

80 

-  3,000 

Stock water 

North  Park 

up  to  1 ,500 

Poorly  sorted  silt,  clay,  sand,  and  gravel. 
Contains  lenses  of  sandstone  and  slltsfone 

400  -  700 

135 

150 

Stock water 

&  Domestic 

Tert  1  ary 

Browns  Park 

up  to  1 ,800 

Fine-grained  grayish  sandstone,  gravel, 
cobbles,  chert,  fresh  water  limestone,  and 
a  conglomerate  at  base 

up  to  300 

200 

-  1,000 

Stockwater 

4  Domestic 

Wasatch 

300  -  5,000 

Clay,  shale,  and  lenses  of  sandstone, 
limestone,  and  conglomerate 

up  to  500 

500 

-  2,800 

Stockwater 

4  Domestic 

Fort  Union 

1 ,400  — 

Sandstone,  fine  to  coarse-grained,  carbon¬ 
aceous  shale,  and  coal 

3  -  300 

440  - 

700 

30 

Lance 

1  ,050  -  1  ,500 

Sandstone,  very  fine  to  fine  grained, 

lenticular,  clayey,  calcareous 

5-30 

Stockwater 

L< 

swls  Shale 

1  ,500  -  1  ,900 

Shale,  1 I ghf-to-dark  gray,  carbonaceous 
beds  of  si  Its  tone  and  V.  fine  grained 
sandstone 

less  than  5 

270 

-  4,200 

Cretaceous 

Q. 

D 

o 

L. 

o 

<D 

TD 

Williams  Fork  (Twentymlle  sandstone) 

1 ,100  -  3,000 

Sandstone,  very  fine  to  medium  grained, 
calcareous,  silty,  Interbedded  dark  shale 
lignite  and  coal 

10  -  100 

330 

-  1  ,460 

Domestic  4 

Stockwater 

<5 

> 

in 

1 les  (Trout  Creek  Sandstone,  Tow  Creek 

Sandstone) 

1,450  -  1  ,550 

Sandstone,  very  fine  to  medium  grained, 
calcareous,  silty,  Interbedded  dark  shale 

1 1  gn  1  te  and  coal 

10  -  100 

330 

-  1  ,460 

Domestic  4 

Stockwater 

Manccs  Shale 

4,500  -  5,000 

Marine  shale  and  Interbedded  slltsfone 
and  very  fine  to  medium  grained  sandstone 

less  than  5 

270 

-  4,200 
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flow  in  places  where  the  faults  extend  to  the  land 
surface. 

Groundwater  use  in  the  Yampa  and  White  River 
basins  is  limited  largely  to  livestock  and  domestic 
wells  for  ranchers.  There  are  also  a  few  water 
supply  wells  for  oil  drilling  operations. 


North  Platte  and  Eastern  and  Central  Green 
River  Basins 

As  yet,  human  activities,  such  as  alteration  of  the 
land  surface  and  withdrawal  of  water,  have  not  sig¬ 
nificantly  changed  the  hydrologic  conditions  in  most 
of  the  area.  A  balance  between  groundwater  re¬ 
charge  and  discharge  in  the  area  is  indicated  by 
the  slight  annual  water-level  fluctuations  (less  than 
2  feet)  observed  in  12  wells.  Recharge,  the  addition 
of  water  to  the  groundwater  reservoirs,  is  mainly  by 
seepage  from  precipitation  and  streams.  Discharge, 
the  release  of  water  from  groundwater  reservoirs,  is 
primarily  by  evaporation,  seepage  to  streams  and 
lakes,  transpiration  by  plants,  and  pumpage  from 
wells.  Some  groundwater  moves  away  as  underflow 
along  streambottoms  and  in  aquifers  that  extend 
out  of  the  area. 

Groundwater  occurs  in  the  area  under  both 
water-table  (unconfined)  or  artesian  (confined)  con¬ 
ditions.  A  number  of  unconfined  aquifers  are 
present  in  the  area.  They  generally  are  permeable 
“blanket”  type  deposits  of  Quaternary  or  Tertiary 
age.  Alluvial,  wind-blown,  lake,  glacial,  and  gravel 
deposits  fall  into  this  category.  For  the  most  part, 
aquifers  in  the  North  Park  and  Browns  Park  forma¬ 
tions  and  in  the  Bishop  Conglomerate  are  also  un¬ 
confined.  Table  3-11  summarizes  parameters  for 
the  North  Platte  and  Green  River  basins. 

Most  of  the  formations  of  pre-Oligocene  age  in 
the  area  contain  water  under  artesian  pressure. 
The  depth  to  the  water  surface  in  both  water-table 
and  artesian  wells  in  the  area  is  generally  less  than 
200  feet,  but  the  drilling  depth  to  the  artesian 
aquifers  may  be  much  greater. 

Individual  water-bearing  units  within  the  forma¬ 
tions  (see  table  3-11)  may  differ  greatly  in  thickness 
and  extent,  but  they  are  probably  interconnected 
sufficiently  to  permit  indirect  or  partial  hydrologic 
connection  in  varying  degrees.  The  principal  water¬ 
bearing  units  are  composed  of  sandstone,  which 
ranges  from  very  fine  to  coarse  grained. 

It  is  not  possible  to  define  the  character  of  indi¬ 
vidual  sandstone  aquifers  with  available  informa¬ 
tion.  Aquifers  differ  considerably  in  thickness,  distri¬ 
bution,  sorting,  roundness,  grain  size,  cementation, 
and  the  clay  and  silt  content,  reflecting  the  consid¬ 
erable  variation  in  aquifer  characteristics. 


The  predominant  use  of  groundwater  in  the  area 
is  for  stock  watering.  A  relatively  small  number  of 
wells  and  springs  are  used  for  municipal  and  do¬ 
mestic  supplies,  and  a  few  wells  provide  small  busi¬ 
ness  supplies  along  U.S.  Highway  30  (Interstate 
80).  Industrial  use  includes  oil  well  and  coal  mining 
operations,  highway  construction,  and  railroad  oper¬ 
ations.  Groundwater  is  not  used  for  irrigation  except 
on  lawns  and  small  gardens. 

Flowing  wells  can  be  obtained  in  parts  of  the 
study  area  where  the  sandstones  are  overlain  by 
impermeable  shales  and  where  recharge  of  the 
sandstones  occurs  at  a  higher  altitude  than  the  well 
sites.  The  yields  of  flowing  wells  decrease  rapidly 
as  pressure  in  the  aquifer  decreases. 


VEGETATION 


Introduction 


For  vegetation,  the  affected  area  consists  of 
11,481,740  acres  in  Wyoming  and  2,801,445  acres 
in  Colorado.  The  environments  described  are  the 
areas  delineated  in  the  Green  River-Hams  Fork 
Round  1  Coal  EIS,  the  Southwest  Wyoming  Coal 
Environmental  Statement,  and  the  Meeker  and 
Rangely  Planning  Units.  This  area  is  identical  to  the 
region  described  in  the  Wildlife  section.  The  region 
consists  of  11  broad  vegetation  types.  The  domi¬ 
nant  type  in  both  Colorado  and  Wyoming  is  sage¬ 
brush.  Table  3-12  displays  the  acreage  and  percent 
of  each  vegetation  type. 

The  vegetation  of  this  region  is  affected  by  soils, 
climate,  aspect,  elevation,  topography,  and  past 
land  use  history.  Moisture  is  most  often  the  general 
limiting  factor  for  the  distribution  of  vegetation. 


Vegetation  Types 

These  type  descriptions  are  summaries  of  the 
major  plant  communities  within  the  region.  Informa¬ 
tion  regarding  the  vegetation  of  specific  tracts  can 
be  found  in  the  site  specific  analysis  reports  for 
Colorado  and  Wyoming. 

Sagebrush 

The  sagebrush  type  is  the  dominant  plant  com¬ 
munity  in  the  EIS  region,  consisting  of  6,974,060 
acres  in  Wyoming  and  1,185,584  acres  in  Colorado. 
This  represents  57  percent  of  the  total  region. 
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TABLE  3-11 


System 


WATER  BEARING  FORMATIONS  IN  SOUTHWESTERN  AND  SOUTHCENTRAL  WYOMING 
NORTH  PLATTE  AMD  GREEN  RIVER 


Formation  (major  aqu l fers) 


Thickness  (ft) 


Physical  Character 


Yields  (gpm) 


TDS  (mg/I) 
Water  Quality 


Use 


Quaternary 


Alluvial  deposits  (N.  Platte, 
Little  Snake,  Green,  Blacks 
Fork,  Hams  Fork) 


0  -  50 


Clay,  silt,  sand,  and  gravel,  unconsolidated 


up  to  1  ,000 


300  -  930 


Stockwater 


TerM  ary 


CD 

03 


Cret  aceous 


</> 

CD 

C 

—  c 

Laney  Shale 

Member 

of  the 

0  -  1 ,900 

Marls+one,  shale,  oil  shale,  muddy  sandstone,  tuffaceous 

up  to  200 

560  -  3,450 

Stockwater 

±2 
co  +- 
<0 

®  E 
—  L. 
+-  O 

Green  River 

Wasatch 

Format 

on 

1 ,000  -  4,000 

sandstone,  algal  limestone 

Gray,  green,  and  red  mudstone  and  sandstone,  gray  sand- 

5-250 

500  -  2,800 

Stockwater 

«0 

CD 

stone,  thin  coal,  and  some  oil  shale 

&  Domestic 

Ft. 

Un  Ion 

700  -  2,700 

Thick  white  sandstone,  g"ay  and  brown  slltstone,  and  shale 

3  -  300 

800  -  5,0  00 

Stockwater 

and  coal  beds 

Lance 

0  -  4,500 

Carbonaceous  shale,  tan  sandstone  and  slltstone,  coal  beds 

5-30 

Stockwater 

Lewis 

Shal  e 

0  -  2,700 

Shale,  dark  gray  with  many  gray  sandstone  beds 

4 

1  ,640 

Ada  v  I 

le  (Lazeart 

sandstone) 

4,000  ± 

Yellow,  black,  and  gray  carbonaceous  shale  Interbedded  with 

760  -  2,000 

Stockwater 

North  Park 


Browns  Park 


Bishop  Conglomerate 


0  -  800  White  limestone,  green  and  brown  claystone  and  shale, 

rusty  sandstone  and  lenticular  conglomerate 

0  -  1,200  Light  gray  sandstone  Interbedded  with  tuff,  pumlclte, 

limestone,  and  claystone 

0  -  200  Contains  well  rounded  boulders  and  cobbles  of  quartzite 

limestone  and  schist 


up  to  400 


up  to  300 


40 


HI  I  II  ard  Shale 


A I mond 

(Pine  Ridge  Sandstone) 
(Al  len  R  Idge) 

(Haystack  Mountain) 
Erlcson  Sandstone 

Rock  Springs 

Blair 


Frontier 


2,940  -  6,800 

400  -  1,000 
180 
1  ,000 
2,800 

400  -  700 

300  -  2,800 

4,000 

190  -  900 


brown  and  buff  sandstone  with  many  seams  of  coal  underlined 
with  basal  white  resistant  sandstone  lentil 

Drab  to  gray  shale  with  few  beds  of  sandstone 


Gray  sandstone,  dark  gray  shale,  and  many  coal  beds 
Brown  to  white  sandstone  and  gray  shale  and  coal  beds 

Brown  to  white  sandstone  and  gray  shale  and  coal  beds 

Brown  to  white  sandstone  and  gray  to  black  shale 

«r 

Sandstone,  fine-grained  to  cong  I  oneratlc ,  rusty  sandstone 
and  shale 

Sandstone,  fine  to  medium  gy-alned  I  nterbedded  with  carbon¬ 
aceous  shale  and  coal 

Shale,  sandy,  Interbedded  with  slltstone  and  fine  to 
medium  grained  sandstone 

Gray  sandstones  Interbedded  with  dark  gray  shale,  some 
thin  bentonite  beds 


10  -  200 


20  -  800 


200-  240  Municipal 


200  -  1  ,000 


560  -  600 


300  -  1  ,200 


600  -  8,000 


less  than  60  greater  than  3,000 


up  to  50 


720  -10,000+ 


01 1  wel  I 
Supp I y 


TABLE  3-12 
VEGETATION  TYPES 


Vegetation  Types 

Wyoming 

Colorado 

Total  Environment 

Acres 

T 

Acres 

Acres 

1 

Grasslands 

561,780 

92 

48,412 

8 

610,192 

4 

Sagebrush 

6,974,060 

85 

1,185,584 

15 

8,159,644 

57 

Mountain  Shrub 

207,660 

28 

521,889 

72 

729,549 

5 

Pi nyon/Juni per 

455,100 

57 

350,143 

43 

805,243 

6 

Sal tbush 

871,400 

91 

88,312 

9 

959,712 

7 

Greasewood 

939,250 

96 

37,231 

4 

976,481 

7 

Aspen 

197,660 

50 

197,347 

50 

395,007 

3 

Ri pari  an 

158,320 

77 

45,986 

23 

204,306 

1 

Cropland 

175,400 

52 

163,723 

48 

339,123 

2 

Rock  Outcrop/Ridges 

155,950 

100 

0 

0 

155,950 

1 

Coni fers 

785,160 

82 

162,818 

18 

947,978 

7 

TOTALS 

11,481,740 

2,801,445 

14,283,185 

100 

NOTE:  Percentage  figures  for  Colorado  and  Wyoming  show  the  relative  amount  of 
each  vegetation  type  in  each  state. 
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Wyoming  big  sagebrush  ( Artemisia  tridentata 
wyomingensis)  and  basin  big  sagebrush  ( Artemisia 
tridentata  tridentata)  are  the  most  common  species. 
Other  sagebrush  species  that  also  occur  as  part  of 
this  type  are  black  sagebrush  {Artemisia  nova), 
silver  sagebrush  {Artemisia  cana),  bud  sagebrush 
{Artemisia  spinescens),  and  fringed  sagebrush  {Ar¬ 
temisia  frigida).  Other  shrubs  that  occur  occasional¬ 
ly  in  a  mixed  association  with  the  sagebrush  are 
Douglas  rabbitbrush  {Chrysothamnus  douglasii),  bit¬ 
terbrush  {Purshia  tridentata),  greasewood,  service- 
berry,  snowberry  {Symphoricarpos  sp.),  and  salt¬ 
bush,  depending  on  the  site  and  its  ecological  con¬ 
dition.  Densities,  plant  associations,  and  dominance 
vary  within  the  region. 

The  common  associated  grass  species  of  the  sa¬ 
gebrush  type  are  Indian  ricegrass  {Oryzopsis  hy- 
menoides),  western  wheatgrass  {Agropyron  smithii), 
needle  and  thread  {Stipa  comata),  bluebunch 
wheatgrass  {Agropyron  spicatum),  junegrass  {Koe- 
leria  sp.),  bottlebrush  squirreltail  {Sitanion  hystrix), 
Columbia  needlegrass  {Stipa  co/umbiana),  and 
bluegrasses  {Poa  sp.).  Other  plant  species  associ¬ 
ated  with  this  type  are  sedges  {Carex  sp.),  yarrow 
{Achillea  sp.),  arrowleaf  balsamroot  {Ba/samorhiza 
sp.),  Indian  paintbrush  {Castilleja  sp.),  beardtongue 
{Penstemon  sp.),  prickly  pear  cactus  {Opuntia  po- 
lyacantha),  and  lupine  {Lupinus  sp.).  Cheatgrass 
{Bromus  tectorum)  is  quick  to  invade  at  the  first 
sign  of  deterioration  or  overuse. 

The  sagebrush  type  can  be  found  adjacent  to  all 
other  types  throughout  the  region  and  in  various 
ecological  conditions,  depending  on  the  extent  of 
historical  grazing  use.  The  sagebrush  plant  commu¬ 
nity  generally  consists  of  a  mixture  of  low  growing 
shrubs  dominated  by  big  sagebrush,  with  a  variable 
understory  of  perennial  grasses  and  herbaceous 
broad-leaved  species.  The  presence  and  variety  of 
annuals  fluctuates  from  year  to  year,  depending  on 
spring  temperaturues  and  precipitation.  The  shrub 
layer  varies  from  very  open  to  completely  closed 
stands.  Several  of  the  combinations  and  different 
associations  of  plant  species  within  the  sagebrush 
type  support  a  variety  of  wildlife. 


Riparian 

The  riparian  type  is  defined  for  the  purpose  of 
this  document  as  those  areas  of  deciduous  cotton¬ 
woods,  willows,  and  water  birches  occurring  along 
main  drainages  or  rivers,  marshlands,  lakes,  and 
open  aquatic  wetlands.  In  many  cases,  some  so- 
called  riparian  areas  are  too  small  to  be  differential¬ 
ly  classified  from  the  surrounding  vegetation  type. 
The  quantity  of  live  water  and  plant  associations 
and  densities  of  the  riparian  type  varies  throughout 
the  EIS  region.  The  trees  and  shrubs  generally  in¬ 


cluded  as  components  of  this  type  are  narrowleaf 
cottonwood  {Popu/us  angustifo/ia),  box  elder  {Acer 
negundo),  various  willows  {Salix  sp.),  water  birch 
{Betu/a  occidentalis),  dogwood  {Cornus  sp.),  haw¬ 
thorn  {Crataegus  sp.),  and  wild  rose  {Rosa  sp.).  As¬ 
sociated  understory  species  may  consist  of  blue- 
grass,  bromes,  rushes  {Juncus  sp.),  sedges  {Carex 
sp.),  wheatgrasses,  and  wildrye  {E/ymus  sp.).  In 
poorly  drained  marshy  areas,  cattails  {Typha  iatifo- 
lia)  may  be  present.  The  riparian  community  sup¬ 
ports  a  variety  of  animal  life,  particularly  waterfowl 
and  nesting  birds. 


Grasslands 

The  grasslands  of  the  region  are  in  poor  to  fair 
range  condition  and  in  a  state  of  deterioration. 
Some  areas  that  were  at  one  time  natural  grass¬ 
lands  have  converted  to  sagebrush  as  a  result  of 
historic  overgrazing  and  wildfire  control. 

The  grassland  vegetation  type  ranges  from  short 
grass  communities  and  upland  meadows  to  stream 
or  spring  associated  grass  communities  maintained 
by  water  tables  that  are  within  root  depth  during 
most  of  the  growing  season.  They  occur  as  small 
native  grass  meadows,  as  isolated  patches  on 
windswept  ridges,  and  on  gentle,  rolling  hills.  Nonir- 
rigated  grassland  areas  created  by  vegetation  ma¬ 
nipulation,  seeding,  and  wildfires  are  also  included 
in  this  type  for  the  purposes  of  this  document.  (Irri¬ 
gated  cropland  is  discussed  later  in  this  section  as 
a  separate  type.) 

Grasslands  of  the  affected  region  consist  primar¬ 
ily  of  perennial  bunch  grasses  intermixed  with  half 
shrubs,  broad-leaved  species,  occasional  shrubs, 
and  annual  grasses. 

The  dominant  grass  species  of  the  eastern  part 
of  the  region  are  needle  and  thread  {Stipa  comata), 
Columbia  needlegrass  {Stipa  co/umbiana),  green 
needlegrass  {Stipa  viridula),  various  bromes 
{Bromus  sp.),  and  timothy  {Phleum  pratense).  The 
major  species  of  the  central  and  western  areas  are 
western  wheatgrass  {Agropyron  smithi),  bluebunch 
wheatgrass  {Agropyron  spicatum),  needle  and 
thread,  prairie  junegrass  {Koeleria  cristata),  Indian 
ricegrass  {Oryzopsis  hymenoides),  and  bluegrasses 
{Poa  sp.). 

Densities  and  associations  of  these  grass  spe¬ 
cies  vary  with  environmental  changes  and  historical 
uses  across  the  region.  Portions  of  the  grassland 
type  that  have  been  seeded  to  nonirrigated  pasture 
are  comprised  mainly  of  various  wheatgrasses, 
bromes,  and  timothy,  depending  on  geographic 
area. 
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Mountain  Shrub 

The  mountain  shrub  community  is  composed  of 
dense  stands  of  mixed  shrubs  from  2  to  8  feet  in 
height.  The  major  shrub  species  of  this  type  are 
Utah  serviceberry  {Amelanchier  utahensis ),  western 
or  saskatoon  serviceberry  {Amelanchier  aim folia), 
Gambel  oak  {Quercus  gambellii ),  and,  in  rocky  soils 
of  steep  foothills  at  higher  elevations,  mountain  ma¬ 
hogany  ( Cercocarpos  sp.).  The  herbaceous  subsh¬ 
rub  understory  is  dominated  by  the  wheatgrasses, 
Indian  ricegrass,  snowberry  {Symphoricarpos  sp.), 
and  antelope  bitterbrush  {Purshia  tridentata ).  When 
the  understory  vegetation  is  influenced  by  heavy 
grazing,  this  type  will  often  close  into  dense  stands 
of  one  or  more  less  desirable  species,  such  as 
Gambel  oak  or  rabbitbrush. 

The  mountain  shrub  usually  exists  as  a  transition 
zone  between  the  aspen  and  sagebrush  types.  It 
can  also  be  found  completely  surrounded  by  sage¬ 
brush.  The  mountain  shrub  type  typically  occurs  on 
slopes  and  terraces  where  the  soils  are  well 
drained.  It  provides  significant  big  game  winter 
range  since  these  areas  generally  remain  accessi¬ 
ble. 


Pinyon/Juniper  Woodland 

The  pinyon/juniper  type  includes  both  areas  that 
are  mixtures  of  pinyon  and  juniper  and  areas  that 
are  strictly  juniper  or  pinyon.  Northwest  Colorado 
represents  the  pinyon’s  northern  latitudinal  limit. 
Pinyon,  therefore,  generally  does  not  occur  north  of 
the  Colorado-Wyoming  border.  Historic  distur¬ 
bances  such  as  fire,  disease,  and  chaining  have 
also  had  an  impact  on  pinyon  pine.  Pinyon  is  not  as 
tenacious  as  juniper  after  injury;  it  does  not  recover 
readily  from  root  and  stem  injuries  and  suffers 
higher  mortality  losses. 

The  soils  of  the  pinyon/juniper  type  are  shallow 
and  often  rocky.  The  growth  form  is  that  of  an  8-  to 
20-foot  overstory  of  conifers,  with  a  sparse  under¬ 
story  of  shrubs  and  herbaceous  species.  Crown 
densities  range  from  quite  open  (30  percent)  to 
closed  (90  to  100  percent).  The  open  stands  pro¬ 
vide  forage  for  livestock  and  wildlife,  while  closed 
stands  usually  provide  little  more  than  cover. 

The  dominant  species  of  the  pinyon/juniper  type 
are  Rocky  Mountain  juniper  {Juniperus  scopulorum), 
Utah  juniper  {Juniperus  osteosperma),  and  pinyon 
{Pinus  edulis ).  The  understory,  though  sparse,  may 
consist  of  Sandberg  bluegrass  {Poa  secunda ),  june- 
grass,  Indian  ricegrass,  needle  and  thread,  prickly 
pear  cactus,  goldenweed  {Happlopappus  sp.),  phlox 
{Phlox  sp.),  and  wild  cabbage  {Cau/anthus  crassi- 
cau/us). 


The  perimeter,  or  ecotone,  of  the  pinyon/juniper 
type  comprises  a  mixed  association  of  shrubs,  such 
as  sagebrush  and  mountain  mahogany,  or  grass¬ 
land/sagebrush. 


Saltbush 

The  saltbush  type  is  characterized  by  low  grow¬ 
ing  shrub  communities  which  frequently  occur  in 
saline-alkaline  soils.  It  occurs  in  both  upland  and 
lowland  positions,  along  flood  plains,  or  along  inter¬ 
mittent  drainages  of  semiarid  basins.  The 
greasewood  and  saltbush  types  appear  to  be 
strongly  competitive  on  the  lower  saline-alkaline 
soils  in  low  precipitation  zones.  They  are  often 
found  intermixed.  Understory  vegetation  varies 
within  this  type,  depending  upon  range  condition.  In 
poor  conditions,  there  is  a  high  percentage  of 
annual  grasses.  The  saltbush  type  is  generally  re¬ 
garded  as  valuable  winter  range  for  sheep,  cattle, 
antelope,  and  deer  since  it  occupies  lower  eleva¬ 
tions  that  do  not  accumulate  large  amounts  of 
snow. 

The  major  species  of  this  type  are  Nuttall’s  salt¬ 
bush  {Atrip/ex  nuttallii),  shadscale  {Atriplex  conferti- 
folia ),  fourwing  saltbush  {Atriplex  canescens), 
Gardner’s  saltbush  {Atriplex  gardneri),  big  sage¬ 
brush,  greasewood  {Sarcobatus  vermicu/atus),  and 
horsebrush  {Tetradymia  sp.).  Spiny  hopsage  {Grayia 
spinosa),  rabbitbrush,  and  various  grasses  may  also 
be  found.  In  Wyoming,  bud  sagebrush  is  a  major 
associate  of  the  saltbush  community.  Plant  canopy 
ranges  from  5  to  as  much  as  50  percent. 

Greasewood 

The  greasewood  type  is  located  in  low  elevation 
drainage  bottoms,  alluvial  fans,  and  basin  flood 
plains.  It  may  occur  on  flat  or  sloping  land  adjacent 
to  perennial  or  intermittent  streams  or  washes.  The 
soils  are  generally  saline-alkaline  and  poorly 
drained.  It  is  composed  primarily  of  fairly  dense 
stands  of  medium  height  shrubs  (2  to  6  feet),  with  a 
relatively  sparse  understory. 

The  dominant  plant  species  of  this  type  is 
greasewood.  Big  sagebrush,  saltbush,  and  rabbit¬ 
brush  may  also  be  present.  The  herbaceous  under¬ 
story  comprises  bottlebrush  squirreltail  {Sitanion 
hystrix ),  wheatgrasses,  alkali  sacaton  {Sporobolis 
airoides ),  inland  saltgrass  {Distichlis  stricta),  and 
various  annual  grasses.  Densities  and  species  com¬ 
position  vary  throughout  the  region.  Dense  stands 
of  greasewood  provide  very  little  forage  for  grazing 
animals.  In  fact,  greasewood  can  be  poisonous  to 
cattle  and  sheep  if  consumed  in  sufficient  quantities 
over  a  short  period  of  time  in  the  absence  of  other 
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forage.  Heavy  grazing  use  of  this  type,  which  can 
occur  near  watering  areas,  produces  very  dense 
stands  of  greasewood,  with  little  other  vegetation 
present. 


Aspen 

The  aspen  type  occurs  as  open  to  very  dense 
stands  of  deciduous  trees  at  6,000  to  10,000  feet  in 
elevation.  These  woodlands  are  dominated  by 
quaking  aspen  ( Populus  tremuloides),  with  willow 
( Salix  sp.)  and  serviceberry  commonly  occurring  as 
the  shrub  layer.  The  canopy  cover  ranges  from 
being  relatively  open  with  occasional  beaver  ponds 
present,  to  70  to  90  percent  closed.  The  often 
dense  understory  of  the  aspen  type  consists  of 
aspen  peavine  (Lathyrus  leucanthus),  mountain 
brome  ( Bromus  marginatus),  geranium  ( Geranium 
sp.),  bluegrass,  skunk  cabbage  ( Veratrum  caiiforni- 
cum),  tall  larkspur  {Delphinium  nelsonii),  cow  pars¬ 
nip  ( Heracieum  ianatum),  and  many  others. 

The  aspen  type  generally  exists  along  higher  ele¬ 
vation  drainages,  springs,  and  shaded  slopes  and 
as  a  transition  zone  between  the  mountain  shrub 
and  conifer  type.  Growth  form  varies  from  dwarfed 
and  twisted  stands  on  snow  accumulation  sites  to 
merchantable  class  stands  on  the  fertile  sites  of 
national  forests.  Aspen  are  clonal  in  habit,  sharing 
a  common  root  system,  and  vigorously  reproduce  in 
cut  or  burned  areas  if  parent  stock  is  present. 

The  aspen  community  provides  important  shelter 
and  forage  for  both  livestock  and  wildlife. 


Conifers 

The  conifer  type  is  confined  primarily  to  the 
mountainous  areas,  although  there  may  be  a  few 
exceptions.  It  occurs  at  elevations  of  6,500  to 
9,500  feet,  where  cold  temperatures,  heavy  snows, 
and  rough  terrain  are  the  limiting  factors. 

For  the  purposes  of  this  document,  a  number  of 
coniferous  species  have  been  grouped  to  form  the 
conifer  type,  even  though  it  is  recognized  that  each 
of  them  are  separate  communities  in  themselves. 
The  species  are  lodgepole  pine  [Pinus  contorta), 
Ponderosa  pine  {Pinus  ponderosa),  subalpine  fir 
{Abies  iasiocarpa ),  Engelmann  spruce,  {Picea  en- 
ge/mannii),  Douglas  fir  {Pseudotsuga  menziesii), 
and  limber  pine  {Pinus  flexi/is).  The  dominant  coni¬ 
fers  of  this  region  are  the  lodgepole  pine,  Engel¬ 
mann  spruce  and  subalpine  fir.  There  are  isolated 
locations  of  ponderosa  pine  stands  scattered 
throughout  the  region.  Limber  pine  occurs  on  harsh 
sites  along  windswept  ridges  and  foothills  that  have 
rocky  shallow  soils.  Douglas  fir  occurs  on  steep 


north-facing  slopes  where  snow  accumulation  is 
heavy. 

Marketability  of  the  conifer  type  of  this  region  is 
moderate,  as  it  is  for  most  of  the  Rocky  Mountain 
area.  Forest  products  include  saw  timber,  house 
logs,  posts  and  poles,  and  mine  props. 

Due  to  the  nature  of  the  coniferous  forests,  there 
is  little  vegetation  understory.  The  conifer  type 
therefore  is  not  an  important  source  of  forage,  but 
it  does  provide  cover  for  both  livestock  and  wildlife. 
The  understory  of  the  coniferous  type,  though 
sparse,  consists  of  heart-leaf  arnica  {Arnica  cordifo- 
lia),  huckleberry  {Vaccinium  sp.),  mountain  brome, 
lupine,  currant  {Ribes  sp.),  and  aster  {Erigeron  sp.). 


Rock  Outcrops/Exposed  Ridges 

This  type  is  defined  as  those  areas  where  soil, 
moisture,  and  climatic  conditions  are  of  such  sever¬ 
ity  that  only  sparse  vegetation  exists.  Rock  out¬ 
crops  and  exposed  windswept  ridges  occur.  Low 
growing,  cushionlike  plants  are  major  components 
of  the  living  cover.  The  common  species  include 
goldenweed,  stonecrop  {Sedum  sp.),  phlox,  fringed 
sage  {Artemisia  frigida ),  buckwheat  {Eriogonum 
sp.),  catseye  {Cryptantha  sp.),  and  occasional  sage¬ 
brush. 

For  the  purposes  of  this  document,  barren  or 
badland  areas  are  also  included.  These  sites  are 
characterized  by  quickly  eroding  sandstones  and 
shales,  which  support  plants  that  can  tolerate  this 
soil  instability.  The  plant  cover  is  sparse,  consisting 
primarily  of  saltbush,  sagebrush,  rabbitbrush,  and 
wheatgrasses.  Due  to  the  low  densities  of  the 
vegetation,  this  type  has  little  value  as  a  source  of 
forage  or  wildlife  habitat. 


Cropland 

The  croplands  of  the  study  region  are  composed 
of  subirrigated  valley  bottoms,  areas  used  for  hay 
production  adjacent  to  rivers  and  streams,  and 
mesas  and  foothill  slopes  used  for  small  grain  pro¬ 
duction.  Small  grain  production  from  the  mesas  and 
foothill  consists  primarily  of  winter  wheat  {Triticum 
aestivum)  raised  by  the  summer  fallow  method.  The 
haylands  consist  of  bromes,  timothy,  wheatgrasses, 
orchard  grass  {Dactylis  g/omerata),  clovers  {Meiiio- 
tus  sp.),  and  alfalfa  {Medicago  sp.). 

Many  of  the  areas  that  are  now  in  small  grain 
production  were  formerly  sagebrush  lands.  Sheet, 
rill,  and  gully  erosion  are  prevalent  on  small  grain 
and  fallow  lands,  as  they  are  often  steep  and  un¬ 
protected  from  wind  and  water  erosion.  Cropland 
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provides  forage  for  livestock  during  times  when 
other  grazing  lands  are  not  available. 


Threatened,  Endangered,  and  Sensitive 
Plant  Species 


Field  surveys  for  federally  listed  threatened  and 
endangered  plants  and  Bureau  sensitive  or  rare 
plant  species  were  conducted  on  the  12  tracts  in 
Colorado  during  the  1982  field  season.  No  known 
threatened,  endangered  or  rare  plants  were  found 
at  that  time. 

The  U.S.  Fish  and  Wildlife  Service,  Office  of  En¬ 
dangered  Species,  in  Salt  Lake  City,  Utah  was 
consulted  on  December  3,  1982,  for  a  biological 
opinion  concerning  the  federally  listed  threatened 
and  endangered  plant  species  and  the  proposed 
Federal  action  in  Colorado.  The  U.S.  Fish  and  Wild¬ 
life  Service  in  Billings,  Montana,  was  contacted  on 
December  6,  1982,  for  a  list  of  the  federally  listed 
plant  and  animal  species  on  the  five  tracts  in  the 
Rawlins  BLM  District  in  Wyoming.  No  federally 
listed  plant  species  are  known  to  occur  on  the  five 
Rawlins  tracts.  The  Rock  Springs  District  deter¬ 
mined  that  no  federally  listed  threatened  or  endan¬ 
gered  plant  species  would  be  affected  by  the  pro¬ 
posed  Federal  action.  They  therefore  decided  that 
Section  7  Consultation  with  the  Fish  and  Wildlife 
Service  was  not  necessary  in  regard  to  plant  spe- 
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Introduction 


The  affected  environment  for  wildlife  is  presented 
m  two  major  sections-Animal  Habitat  and  Animal 
Populations.  Within  these  sections,  aquatic,  terres¬ 
trial,  threatened  and  endangered  species,  and  wild 
horses  are  each  discussed  separately. 

The  geographic  area  for  the  animal  habitat  dis¬ 
cussion  is  the  same  as  for  the  preceding  Vegeta¬ 
tion  section.  It  consists  of  the  Green  River-Hams 
Fork  Coal  EIS  Round  I  Habitat  Analysis  Area,  the 
Southwestern  Wyoming  Coal  EIS  Area,  and’  the 

™e®k®r.  and  Ran9e|y  Panning  units  of  the  Craiq 
BLM  District.  Hereafter,  this  14.3-million-acre  area, 
which  is  shown  on  map  3-1,  will  be  referred  to  as 
the  habitat  analysis  area.  The  emphasis  is  on  vege¬ 
tation  species  important  to  wildlife. 

The  animal  population  analysis  areas  vary,  de¬ 
pending  upon  the  availability  of  data  and  character¬ 


istics  of  the  population  being  discussed.  For  exam¬ 
ple,  a  migratory  deer  herd  uses  a  large  land  area  in 
the  course  of  its  seasonal  movements,  whereas  a 
trout  population  may  be  confined  to  a  single  beaver 
pond  year-round.  Population  analysis  areas  such  as 
counties,  data  analysis  units,  game  management 
units,  BLM  planning  units,  EIS  areas,  or  other  anal¬ 
ysis  units,  will  be  used  and  defined. 


Animal  Habitat 


Habitat  has  been  defined  as  the  sum  total  of  en¬ 
vironmental  factors— food,  cover,  and  water— that  a 
given  species  of  animal  needs  to  survive  and  repro¬ 
duce  in  a  given  area  (Trefethen  1964).  This  food, 
cover,  and— sometimes— water  is  derived  from 
plants.  Vegetation  communities  are  essential  to 
animal  survival. 

The  affected  habitat  types  and  their  importance 
to  key  animal  species  are  described  in  the  followinq 
section. 


Aquatic  Habitat 

Within  the  habitat  analysis  area,  rivers,  streams, 
reservoirs,  lakes,  and  ponds  support  a  variety  of 
game  and  nongame  fish,  amphibians,  and  aquatic 
vegetation.  Many  terrestrial  animals  are  also  de¬ 
pendent  upon  surface  water  for  survival.  Aquatic 
habitat  is  scarce  and  valuable. 

Major  rivers  of  importance  to  aquatic  wildlife  are 
the  Green,  Hams  Fork,  Little  Snake,  North  Platte, 
Medicine  Bow,  Yampa,  and  White.  Flaming  Gorge,’ 
Fontenelle,  Seminoe,  and  many  smaller  reservoirs 
and  lakes  provide  additional  important  aquatic  habi¬ 
tat.  In  the  Wyoming  portion  of  the  habitat  analysis 
area,  2,310  miles  of  stream  and  73,000  to  87,000 
surface  acres  of  reservoir  and  lake  support  game 
fish  (Southwestern  Wyoming  Coal  EIS  1978;  South- 
central  Wyoming  Coal  EIS  1978).  In  Colorado, 
game  fish  occur  in  478  miles  of  stream  (Green 
River-Hams  Fork  Coal  EIS  1980;  White  River  Graz¬ 
ing  EIS  1980).  Total  surface  acres  of  lakes  and  res¬ 
ervoirs  containing  game  fish  are  not  known. 

Cold-  and  warm-water  habitat  supports  both 
game  and  nongame  fish.  Perennial  cold-water 
streams,  lakes,  reservoirs,  and  upper  reaches  of 
major  rivers  contain  cold-water  species  such  as 
rainbow,  brook,  brown,  and  cutthroat  trout;  moun¬ 
tain  whitefish;  and  suckers.  The  Colorado  River  cut¬ 
throat  trout,  state  listed  as  threatened,  and  the 
Bonneville  cutthroat  trout,  state  listed  as  rare,  also 
occur. 
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Map  3-1.  Wildlife  Habitat  Analysis  Area 
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Warm-water,  lower  elevation  reservoirs  and  por¬ 
tions  of  major  rivers  support  catfish,  sunfish,  wall¬ 
eye,  bass,  minnows,  carp,  chubs,  and  dace.  Threat¬ 
ened  and  endangered  fishes  occurring  in  warm 
waters  include  the  Colorado  squawfish,  bonytail 
chub,  humpback  chub,  and  razorback  sucker. 
These  species  will  be  discussed  further  in  the 
Threatened  and  Endangered  Species  section. 

Terrestrial  Habitat 

Eleven  terrestrial  habitat  types,  or  vegetation 
types,  provide  the  living  space,  food,  and  shelter 
necessary  to  support  animals  within  the  habitat 
analysis  area.  All  but  the  most  immobile  animal 
populations  use  several  types.  Big  game  winter 
range,  for  example,  is  composed  of  six  main  habitat 
types-sagebrush,  mountain  shrub,  pinyon/juniper, 
saltbush,  greasewood,  and  riparian. 

Generally,  the  more  important  habitats  are  those 
which  maintain  a  great  diversity  of  animal  species, 
support  a  large  number  of  individual  animals,  or 
provide  an  essential  element  necessary  for  the  sur¬ 
vival  of  a  key  species.  Key  species  are  those  ani¬ 
mals  which  have  a  high  economic  or  recreational 
value  or  are  rare,  sensitive,  threatened,  or  endan¬ 
gered  (table  3-13).  Tables  3-14  and  3-15  identify 
vegetation/animal  relationships  and  summarize  the 
descriptions  and  values  of  the  habitat  types.  More 
detailed  plant  composition  and  occurrence  informa¬ 
tion  is  in  the  preceding  Vegetation  section  of  this 
chapter. 

The  composition  listed  for  the  following  habitat 
types  list  those  plant  species  important  for  wildlife. 
It  is  provided  to  reflect  animal/plant  relationships 
and  thus  may  differ  from  the  actual  composition 
given  in  the  Vegetation  section. 

Grasslands  (610, 192  acres) 

Composition  of  this  type  includes  western  wheat- 
grass,  needle-and-thread,  Indian  ricegrass,  Sand¬ 
berg  bluegrass,  brome,  cheatgrass,  and  sedge. 
Grasslands  support  numerous  wildlife  species.  Key 
animals  include  pronghorn  antelope,  mule  deer,  fer¬ 
ruginous  hawk,  golden  eagle,  and  burrowing  owl. 
Many  small  mammals  and  birds  are  produced  in 
this  type.  Associated  predators  are  abundant  due  to 
existence  of  this  prey  base.  The  black-footed  ferret, 
an  endangered  species,  may  occur  in  association 
with  prairie  dog  towns. 

Sagebrush  (8, 159,644  acres) 

The  sagebrush  type  is  characterized  by  the  domi¬ 
nance  of  Wyoming  big  sagebrush  and  basin  big  sa¬ 


gebrush.  Black  sagebrush,  silver  sagebrush,  bud 
sagebrush,  and  fringed  sagebrush  occur  to  a  lesser 
degree.  Associated  grass  and  forb  species  are 
western  and  bluebunch  wheatgrasses,  Indian  rice- 
grass,  needle-and-thread,  junegrass,  cheatgrass, 
arrowleaf  balsamroot,  phlox,  lupine,  and  rabbit¬ 
brush. 

This  type  is  essential  to  the  continued  survival  of 
sage  grouse,  pronghorn  antelope,  and  mule  deer  in 
the  region.  Sagebrush  is  the  major  source  of  food 
and  shelter  for  sage  grouse  on  a  year-round  basis. 
The  sagebrush  type  supports  high  winter  concen¬ 
trations  of  mule  deer  and  antelope.  Birds  of  prey 
are  common.  The  black-footed  ferret  could  occur. 


Mountain  Shrub  (729,549  acres) 

Typical  shrubs  found  in  this  type  are  serviceberry, 
Gambel  oak,  mountain  mahogany,  antelope  bitter¬ 
brush,  and  snowberry.  Chokecherry  and  sagebrush 
are  often  associated.  Understory  species  include 
junegrass,  mountain  bromegrass,  Sandberg  blue- 
grass,  sedges,  yarrow,  and  arrowleaf  balsamroot. 
Mountain  shrub  communities  are  essential  to  deer 
and  elk  survival.  Many  of  the  critical  winter  ranges 
for  these  species  are  in  this  type.  Moose  and 
sharp-tailed  grouse  occur.  Occurrence  of  vegeta¬ 
tion  of  many  height  classes  allows  existence  of  di¬ 
verse  small  mammal  and  bird  populations. 

Pinyon/Juniper  (805,243  acres) 

Rocky  Mountain  juniper  dominates  this  type.  Utah 
juniper  also  occurs.  Big  sagebrush,  rabbitbrush, 
Indian  ricegrass,  western  wheatgrass,  prickly  pear, 
antelope  bitterbrush,  and  phlox  are  typical  under¬ 
story  plants.  This  type  provides  food  and  cover  for 
mule  deer.  Raptors  use  junipers  as  nest  sites  and 
perches. 

Saltbush  (959,712  acres) 

Nuttall  saltbush,  fourwing  saltbush,  and  shads- 
cale  are  dominant.  Associated  species  are  big  sa¬ 
gebrush,  black  sagebrush,  bottlebrush  squirreltail, 
cheatgrass,  Indian  ricegrass,  western  wheatgrass, 
and  Sandberg  bluegrass.  Animal  species  composi¬ 
tion  is  similar  to  that  of  the  sagebrush  and 
greasewood  habitat  types.  Pronghorn  antelope, 
mule  deer,  and  golden  eagle  are  key  species.  This 
type  can  be  locally  important  in  supporting  winter¬ 
ing  pronghorn  antelope  and  mule  deer.  It  seldom 
provides  year-round  quality  habitat  for  many  animal 
species.  The  black-footed  ferret  could  occur. 
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TABLE  3-13 


KEY  WILDLIFE  SPECIES  IN  THE  HABITAT  ANALYSIS  AREA  1 / 


Species 

Rationale  for  Key  Designation 

Big  Game 

Elk 

High  economic  and 

recreational 

value 

Mule  Deer 

High  economic  and 

recreational 

val  ue 

Pronghorn  Antel  ope 

High  economic  and 

recreational 

value 

Moose 

High  economic  and 

recreational 

val  ue 

Game  Birds 

Sage  Grouse 

High  interest  and 

recreational 

value 

Sharp-tailed  Grouse 

High  interest 

Sensitive  Species 

Merli n 

High  interest 

Burrowing  Owl 

High  interest 

Ferruginous  Hawk 

High  interest 

Golden  Eagle 

Protected  by  law 

Bonneville  Cutthroat  Trout 

Rare  in  Wyoming 

Fi  sh 

Col dwater  Gamefi sh 

High  economic  and 

recreational 

val  ue 

Warmwater  Gamefi sh 

High  economic  and 

recreational 

val  ue 

Threatened  and  Endangered 

Federal 

Bal d  Eagle 

Protected  by  law 

Whooping  Crane 

Protected  by  law 

Black-footed  Ferret 

Protected  by  law 

Colorado  Squawfish 

Protected  by  law 

Peregrine  Falcon 

Protected  by  law 

Humpback  Chub 

Protected  by  law 

Bonytail  Chub 

Protected  by  law 

State 

Greater  Sandhill  Crane 

Protected  by  law 

Razorback  Sucker 

Protected  by  law 

Colorado  River  Cutthroat  Trout 

Protected  by  law 

1/  Habitat  analysis  area  includes  the  lower  Yampa  River. 
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TABLE  3-14 


RELATIVE  VALUES  OF  HABITAT  TYPES  TO  WILDLIFE 


Habitat  Type 

Percent  of 
Total  Area 

Wildlife  Species 

Value  Rating 

Rationale  for  Rating 

Grassl  ands 

4 

Rodents,  raptors,  songbirds 

Moderate 

Production  and  species  diversity  moderate 

Sagebrush 

57 

Mule  deer,  pronghorn,  sage  grouse 

High 

Essential  habitat  for  key  species 

Mountain  Shrub 

5 

Mule  deer,  elk,  moose,  songbirds, 
tailed  grouse 

sharp-  High 

Essential  habitat  for  deer,  elk,  and  moose, 
important  to  sharp-tailed  grouse 

Pi  nyon/J  uni  per 

6 

Mule  deer,  songbirds,  reptiles 

High 

Important  deer  winter  range 

Sal tbush 

7 

Pronghorn,  rodents 

Moderate 

Production  and  diversity  moderate 

Greasewood 

7 

Pronghorn,  rodents 

Moderate 

Production  and  diversity  moderate 

Aspen 

3 

Mule  deer,  elk,  songbirds 

High 

Species  diversity  high,  deer  and  elk  production 
areas 

Ripari  an 

1 

Mule  deer,  moose,  rodents,  raptors 
songbirds,  furbearers,  waterfowl 

,  High 

Scarce  type  with  high  species  diversity 

Cropland 

2 

Rodents,  songbirds 

Low 

Monoculture  with  low  diversity 

Rock  Outcrop-Ridges 

1 

Rodents,  reptiles,  raptors 

Moderate 

Sparse  vegetation  with  low  production  except  for 
raptors . 

Conifers 

7 

Mule  deer,  elk,  songbirds 

Moderate 

Seasonally  important,  cover  value  good 

TABLE  3-15 

KEY  SPECIES  OCCURRENCE  AND  ABUNDANCE 


Animal 

Species 

Habitat  Type  and  Status  1/ 

Grasslands 

Sagebrush 

Mountain 

Shrub 

Pi  nyon/ 
Juniper 

Saltbush/ 

Greasewood  Aspen 

Riparian 

Cropl and 

Rock-Outcrop 

Barren 

Conifer 

Aquatic 

Elk 

★  ★★★ 

★  ★★★ 

kkkk 

Mule  Deer 

★  ★★★ 

★  ★★★ 

★  ★★★ 

★★★★ 

-kirk-k  kkkk 

★  ★★★ 

★  ★★★ 

**** 

★  ★★★ 

Pronghorn  Antelope 

★  ★★★ 

★  ★★★ 

★  ★★★ 

Moose 

★  ★ 

★  ★ 

★  ★ 

Sage  Grouse 

★  ★★★ 

Sharp-tailed  Grouse 

★  ★ 

★  ★ 

Merli  n 

★  ★ 

★★ 

Burrowing  Owl 

★ 

Ferruginous  Hawk 

★  ★★ 

★  ★★ 

★  ★★ 

*★* 

kkk 

Gol  den  Eagle 

★  ★★ 

★** 

★  ★★ 

kkk 

kkk 

★  ★★ 

Coldwater  Fish 

kkkk 

Warmwater  Fish 

★  ★★★ 

Black-footed  Ferret 

T/E 

T/E 

T/E 

Bal d  Eagle 

T/E 

Whooping  Crane 

T/E 

Peregrine  Falcon 

T/E 

T/E 

Greater  Sandhill  Crane 

T/E 

T/E 

Colorado  Squawfish 

T/E 

Humpback  Chub 

T/E 

Bonytail  Chub 

T/E 

Razorback  Sucker 

T/E 

Colorado  River  Cutthroat 

T/E 

SOURCE:  Colorado  Division  of  Wildlife  1978b,  1978c;  Southwestern  Wyoming  Coal  EIS  1978;  Southcentral  Wyoming  Coal  EIS  1978. 
_/  ****  Common,  ***  Fairly  Common,  **  Unusual,  *  Rare,  and  T/E  Threatened  or  Endangered 
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Grease  wood  (976,481  acres) 

This  type  is  predominantly  black  greasewood, 
with  rabbitbrush,  fourwing  saltbush,  and  some  big 
sagebrush.  Wheatgrass,  bottlebrush  squirreltail, 
Indian  ricegrass,  bluegrass,  carex,  and  cheatgrass 
occur.  Animals  inhabiting  this  type  are  similar  to 
those  found  in  the  sagebrush  community.  Key  spe¬ 
cies  are  pronghorn  antelope,  mule  deer,  and 
golden  eagle.  Limited  forage  and  cover  is  provided 
by  this  type.  Generally,  low  animal  productivity 
occurs.  The  black-footed  ferret  may  occur. 

Aspen  (395,007  acres) 

Quaking  aspen  dominates  this  type.  Characteris¬ 
tic  understory  plants  are  snowberry,  carex,  larkspur, 
geranium,  mountain  brome,  timothy,  wheatgrass, 
and  bluegrass.  Great  vegetation  diversity  allows 
many  animal  species  to  use  this  type.  Deer  and  elk 
migration  routes  and  fawning/calving  areas  often 
occur  in  aspen  areas.  Moose  also  use  this  type. 
Raptors  are  common  nesters. 

Riparian  (204,306  acres) 

Common  tree  and  shrub  species  are  narrowleaf 
cottonwood,  plains  cottonwood,  box  elder,  willow, 
hawthorn,  and  red  osier  dogwood.  Rushes,  sedges, 
bromes,  blue  grass,  wheatgrass,  and  cattails  occur. 
The  scarcity  and  diversity  of  this  type  makes  it  valu¬ 
able.  Many  bird  species,  such  as  songbirds,  water- 
fowl,  raptors,  and  sage  grouse,  nest  and  rear  young 
in  riparian  zones.  Deer,  elk,  and  moose  find  food 
and  cover  here.  Riparian  habitat  supports  species 
which  are  not  found  in  other  types--raccoon,  mink, 
and  beaver.  This  is  important  habitat  for  bald 
eagles  and  greater  sandhill  cranes  and  may  also  be 
used  by  peregrine  falcons  and  whooping  cranes. 

Cropland  (339, 123  acres) 

Within  the  habitat  analysis  area,  croplands  con¬ 
sist  mainly  of  dryland  wheatfields  and  hay  mead¬ 
ows,  both  irrigated  and  nonirrigated.  Hay  meadows 
can  be  locally  important  areas  for  rearing  of  sage 
grouse  young,  which  need  insects  for  food.  Prongh¬ 
orn  and  mule  deer  use  green  wheat  as  a  spring 
food  source.  Use  is  limited  by  a  lack  of  plant  spe¬ 
cies  diversity  and  seasonal  availability. 

c 

Rock  Outcrop/Ridges  (155,950  acres) 

Sparse  vegetation  occurs  on  rocky  outcrops, 
windswept  ridges,  and  other  areas  with  poor  soil 
and  low  moisture.  Vegetation  varies  from  low  grow¬ 


ing  forms,  such  as  stonecrop  and  goldenweed,  to 
shrubs,  including  serviceberry,  mountain  mahogany, 
and  wild  buckwheat.  Use  is  limited  by  low  vegeta¬ 
tion  productivity.  Cliffs  are  important  as  nest  sites 
for  eagles,  falcons,  and  hawks. 

Conifer  (947,978  acres) 

Dominant  plants  are  Engelmann  spruce,  subal- 
pine  fir,  and  lodgepole  pine.  Understory  vegetation 
includes  mountain  brome,  bluegrass,  huckleberry, 
lupine,  currant,  and  aster.  This  type  provides  impor¬ 
tant  summer  range  for  mule  deer  and  elk.  Trees 
are  used  by  a  wide  variety  of  birds  for  nesting, 
perching,  and  food  seeking. 

Threatened  and  Endangered  Species  Habitat 

Individual  plant  species  are  listed  as  threatened 
or  endangered,  not  vegetation  communities  which 
constitute  habitat  types.  However,  certain  geo¬ 
graphical  areas,  which  can  include  one  or  more 
habitat  types,  may  be  designated  as  critical  or  es¬ 
sential  habitat  for  a  threatened  or  endangered 
animal  species. 

No  such  critical  habitats  are  currently  listed  by 
U.S.  Fish  and  Wildlife  Service  within  the  habitat 
analysis  area.  Essential  habitats  for  threatened  and 
endangered  species  listed  by  the  state  of  Colorado 
do  occur.  These  will  be  discussed  further  in  the 
Threatened  and  Endangered  Animals  section. 

Wild  Horse  Habitat 

Wild  horse  ranges  occur  in  both  the  Wyoming 
and  Colorado  portions  of  the  habitat  analysis  area. 
Primary  habitat  types  used  by  horses  are  sage¬ 
brush,  saltbush,  greasewood,  and  pinyon/juniper. 


Animal  Populations 

A  minimum  of  68  species  of  mammals,  189  spe¬ 
cies  of  birds,  22  species  of  amphibians  and  reptiles, 
and  22  species  of  fish  occur  regularly  in  the  habitat 
analysis  area.  The  occurrence  of  many  habitat 
types  allows  a  great  variety  of  animal  species  to 
exist. 

General  life  history  and  occurrence  data  is  availa¬ 
ble  from  the  states  of  Colorado  and  Wyoming  and 
the  BLM  for  most  animals  in  the  region.  Detailed  in¬ 
formation  on  reproductive  success  and  survival 
rates  is  known  for  only  a  few  animal  populations. 
Best  data  exist  for  species  of  high  economic  or  rec- 
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reational  value  such  as  deer  and  elk.  In  recent 
years,  threatened  and  endangered  wildlife  species 
have  received  more  study.  Table  3-15  summarizes 
the  affected  wildlife  resource,  with  emphasis  on  key 
species--those  of  high  value  or  interest. 


Aquatic  Wildlife 


Nongame  Fish 

A  variety  of  chubs,  dace,  carp,  suckers,  and  min¬ 
nows  occur.  Population  numbers  are  unknown,  but 
most  are  common  inhabitants  of  the  region’s  rivers, 
streams,  lakes,  and  reservoirs.  Biomass  estimates 
range  from  20  to  90  pounds  of  nongame  fish  per 
acre. 


Game  Fish 

Both  cold-  and  warm-water  game  fish  occur.  Spe¬ 
cies  include  rainbow,  brown,  brook,  and  cutthroat 
trout,  as  well  as  mountain  whitefish,  walleye,  cat¬ 
fish,  bass,  and  sunfish.  Highest  quality  fisheries 
exist  in  the  upper  tributaries  and  reaches  of  the 
Green,  North  Platte,  Yampa,  and  White  rivers  and 
in  the  Flaming  Gorge  and  Seminoe  reservoirs. 
These  fisheries  are  of  high  recreational  value. 

Terrestrial  Wildlife 


Amphibians  and  Reptiles 

At  least  10  species  of  amphibians  and  12  spe¬ 
cies  of  reptiles  occur  within  the  habitat  analysis 
area.  Principal  species  are  boreal  toad,  leopard 
frog,  Utah  tiger  salamander,  short-horned  lizard, 
northern  sagebrush  lizard,  and  prairie  rattlesnake. 

Population  numbers  are  not  known,  but  most 
species  are  common.  Limited  density  estimates 
range  from  2  to  8  animals  per  acre  (Southwestern 
Wyoming  Coal  ES  1978). 

Amphibians  are  dependent  upon  water  for  repro¬ 
duction  and  are  generally  found  in  or  near  aquatic 
and  riparian  habitats.  The  majority  of  reptiles,  on 
the  other  hand,  occur  in  lower  elevation,  dryer  habi¬ 
tat  types,  such  as  sagebrush,  greasewood,  and 
pinyon/juniper. 

No  widespread  regional  threat  to  these  animals 
exists  currently.  Local  declines  do  not  usually  result 
in  significant  losses  to  regional  populations. 


Nongame  Birds 

A  great  variety  of  bird  species  occurs  throughout 
all  habitat  types.  Songbirds,  shorebirds,  woodpeck¬ 
ers,  and  birds  of  prey  are  among  those  present. 
Densities  vary  greatly  with  season  and  geographic 
area.  An  average  of  32  nongame  birds  per  square 
mile  is  given  in  the  Southwestern  Wyoming  Coal  ES 
1978.  Limited  data  from  southcentral  Wyoming  indi¬ 
cates  about  21  nesting  pairs  per  100  acres  (South- 
central  Wyoming  Coal  ES  1978). 

It  is  difficult  to  detect  significant  changes  in  song¬ 
bird  numbers  without  intensive  surveys,  which  have 
not  been  conducted  for  much  of  the  region.  Repro¬ 
ductive  rates  are  generally  high,  so  populations  can 
rapidly  reestablish  themselves  after  revegetation. 

Birds  of  prey,  or  raptors,  such  as  the  burrowing 
owl,  ferruginous  hawk,  and  prairie  falcon,  as  well  as 
the  more  common  red-tailed  hawk  and  golden 
eagle,  nest  within  the  habitat  analysis  area.  Lack  of 
nest  sites  and  perches  can  often  restrict  these 
birds  to  a  limited  number  of  cliffs  or  trees,  where 
they  concentrate  in  great  numbers.  An  overall 
golden  eagle  density  of  one  bird  per  2.5  square 
miles  is  reported  in  portions  of  the  habitat  analysis 
area.  Many  raptors  cannot  tolerate  human  disturb¬ 
ance  near  their  nests,  abandoning  eggs  and  young 
if  this  occurs. 


Game  Birds 

Sage  grouse  are  the  most  common  and  impor¬ 
tant  resident  game  bird  within  the  affected  area. 
They  occur  throughout  the  sagebrush  habitat  and 
are  dependent  upon  sage  for  food  and  cover.  Sage 
grouse  concentrate  on  strutting  grounds,  which 
they  re-use  annually  for  mating  displays.  Strutting 
grounds,  wintering  areas,  and  nesting  and  brooding 
areas  are  essential  to  population  survival. 

In  Moffat  County,  Colorado,  the  population  is  re¬ 
covering  from  severe  declines  that  occurred  in  the 
late  1950’s  through  the  mid  1960’s.  Current  num¬ 
bers  are  estimated  to  be  about  50,000  birds.  This 
level  is  below  historic  numbers  but  does  indicate  an 
increasing  population. 

A  total  regional  population  of  about  100,000,  with 
an  average  density  of  10  grouse  per  square  mile  in 
all  occupied  habitats,  is  reported  in  the  Southwest¬ 
ern  Wyoming  Coal  ES  area.  Densities  ranging  from 
6  to  18  birds  per  square  mile  in  southcentral  Wyo¬ 
ming  are  given  in  the  Green  River-Hams  Fork  Coal 
EIS  (1980).  No  total  population  for  this  ES  area  is 
reported. 

Columbia  sharp-tailed  grouse  occur  as  separated, 
small  populations  in  Routt  and  Moffat  counties, 
Colorado.  No  estimate  of  their  total  numbers  is 
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available.  They  are  classified  as  unusual  by  Colora¬ 
do  Division  of  Wildlife.  They  prefer  mixed  shrub/ 
grass  habitats  which  occur  in  the  mountain  shrub, 
grassland,  and  sagebrush  habitat  types.  Sharp¬ 
tailed  grouse,  like  sage  grouse,  concentrate  each 
spring  on  communal  breeding  grounds.  These 
dancing  grounds  are  known  to  occur  in  the  Colora¬ 
do  portion  of  the  habitat  analysis  area. 

Other  game  birds,  such  as  chukar,  mourning 
dove,  and  blue  grouse,  are  locally  or  seasonally 
common.  These  species  do  not  currently  face  any 
significant  threat  that  would  cause  their  populations 
to  decline  within  the  region. 

Small  Mammals 

Many  shrews,  voles,  mice,  bats,  and  ground 
squirrels  are  common  or  abundant  within  the  habi¬ 
tat  analysis  area.  These  animals  are  important  food 
sources  for  predatory  birds  and  mammals.  General¬ 
ly,  occurrence  and  distribution  data  is  available,  but 
specific  population  numbers  are  not  known.  Animal 
densities  vary  greatly  both  seasonally  and  year-to- 
year.  Estimates  of  0.5  to  60  per  acre  are  reported 
for  the  region  (Southwestern  Wyoming  Coal  ES 
1978;  Federal  Coal  Management  Programmatic  ES 
1979). 

The  reproductive  rates  of  most  of  these  small 
mammals  are  high,  enabling  rapid  population  ex¬ 
pansion  if  environmental  conditions  are  favorable, 
i.e.,  food  and  cover  are  available.  Localized  popula¬ 
tion  losses  do  not  usually  result  in  regional  de¬ 
clines. 


Elk 

Most  elk  populations  within  the  habitat  analysis 
area  are  migratory.  Summer  ranges  occur  in  the 
aspen  and  conifer  habitat  types  of  the  Medicine 
Bow  and  Wasatch  national  forests  in  Wyoming  and 
in  the  Routt  and  White  River  national  forests  in 
Colorado.  These  animals  move  to  lower  elevation 
mountain  shrub  and  sagebrush  winter  ranges  in  fall. 
Overall  populations  are  stable  to  increasing. 

Elk  in  Colorado  data  analysis  units  E-2,  E-5,  E-6, 
and  E-21  (map  3-2)  are  dependent  upon  winter 
ranges  in  the  Yampa  River  and  White  River  drain¬ 
ages.  Many  of  these  animals  migrate  through, 
calve,  or  winter  on  or  near  proposed  lease  tracts. 
Total  elk  population  in  this  4,960  square  mile  winter 
range  area  was  estimated  to  be  25,831  animals  in 
1982. 

The  average  winter  densities  in  1982  ranged 
from  5  to  26  elk  per  square  mile  in  these  units. 
Many  smaller  areas  within  these  game  manage¬ 
ment  units  support  concentrations  much  higher  due 


to  more  favorable  conditions.  In  the  area  near 
Meeker,  Colorado,  50  elk  per  square  mile  regularly 
occur  in  winter. 

In  Wyoming’s  southwestern  coal  ES  area,  a  total 
of  5,750  elk,  with  an  overall  density  of  6  per  square 
mile,  was  reported  in  1978.  The  total  population  es¬ 
timate  for  the  Carter  Lease,  Steamboat,  and  Little 
Mountain  Pine  Mountain  herd  units  was  980  elk 
(Wyoming  Game  and  Fish  Dept.  1981;  Rock 
Springs  BLM  1983).  Elk  do  not  regularly  use  the 
proposed  lease  tracts  in  this  area. 

An  estimated  4,500  elk  occur  in  the  Baggs  Herd 
Unit  (map  3-2)  of  southcentral  Wyoming  (Rawlins 
BLM  1983).  The  estimated  density  on  winter  range 
would  be  13.2  elk  per  square  mile.  An  additional  60 
animals  inhabit  the  Shamrock  Hills  Unit.  The  total 
elk  population  of  the  Southcentral  Wyoming  Coal 
EIS  area  was  estimated  to  be  5,500  to  7,500  ani¬ 
mals  in  1978.  Migration  routes  and  crucial  winter 
ranges  for  the  Baggs  herd  occur  on  and  near  pro¬ 
posed  lease  tracts.  Elk  densities  in  these  areas  in¬ 
crease  greatly  in  winter.  An  ongoing  study  is  de¬ 
signed  to  determine  the  importance  of  these  pro¬ 
posed  lease  tract  areas  to  herd  survival.  The  study 
is  being  conducted  by  the  U.S.  forest  Service’s 
Rocky  Mountain  Forest  and  Range  Experiment  Sta¬ 
tion  in  Laramie,  Wyoming,  with  BLM  and  Rocky 
Mountain  Energy  Company  as  cooperating  parties. 
It  will  be  completed  in  1986. 


Mule  and  White-tailed  Deer 

White-tailed  deer  are  uncommon  in  the  habitat 
analysis  area.  A  population  of  200  to  250  exists  in 
the  Southcentral  Wyoming  Coal  EIS  area.  No  addi¬ 
tional  specific  data  is  available  on  their  occurrence 
and  distribution,  but  they  are  generally  associated 
with  river-bottom  riparian  habitats. 

Mule  deer  are  common  in  nearly  all  habitat  types. 
Many  migrate  between  aspen/conifer  summer 
ranges  and  sagebrush/mountain  shrub  winter 
ranges.  Some  occupy  shrublands  year-round.  Avail¬ 
able  winter  range  is  limited.  This  results  in  crowd¬ 
ing,  high  utilization  of  vegetation,  and  deer  die-offs 
when  weather  conditions  are  severe.  The  habitat 
analysis  areas  population  numbers  are  stable  to 
slightly  increasing.  Some  local  populations  may  be 
declining. 

The  1982  winter  population  in  Colorado  data 
analysis  units  D-2,  D-6,  and  D-7  (map  3-3)  was  esti¬ 
mated  at  108,358  animals  over  a  winter  range  of 
4,414  square  miles.  The  Colorado  Division  of  Wild¬ 
life’s  herd  objective  for  these  data  analysis  units  is 
to  maintain  these  numbers.  This  winter  range  sup¬ 
ported  an  average  density  of  25  deer  per  square 
mile.  Densities  exceeding  50  per  square  mile  occur 
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Map  3-2.  Elk  and  Moose  Analysis  Areas 
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Map  3-3.  Deer  Analysis  Areas 
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where  conditions  are  favorable,  i.e.,  snow  free,  pro¬ 
tected  areas.  These  winter  ranges  in  the  Yampa 
River  and  White  River  drainages  are  essential  to 
herd  survival.  Proposed  lease  tracts  occur  in  these 
areas. 

Total  Southwestern  Wyoming  Coal  EIS  area  mule 
deer  numbers  were  estimated  to  be  about  21,000 
animals  in  1978.  An  overall  density  of  6  per  square 
mile  existed.  The  total  population  in  the  Carter 
Lease,  Steamboat,  and  Little  Mountain-Pine  Moun¬ 
tain  herd  units  was  estimated  at  19,000  in  1981 
(Wyoming  Game  and  Fish  Dept.  1981).  Winter  con¬ 
centration  areas  occur,  with  up  to  14  per  square 
mile  on  some  of  the  proposed  coal  tracts  (Site  Spe¬ 
cific  Analyses  1982). 

Within  the  Southcentral  Wyoming  Coal  EIS  area, 
the  mule  deer  population  was  estimated  at  18,000 
animals  in  1982  for  the  Baggs,  Ferris,  and  Chain 
Lakes  herd  units  (map  3-3).  Animal  densities  on 
winter  ranges  averaged  10.2  deer  per  square  mile. 
Total  population  of  the  area  was  given  as  17,000  to 
21,500  in  1978.  Average  densities  would  have 
ranged  from  10  to  13  deer  per  square  mile  on  all 
winter  range,  but  higher  localized  concentrations 
would  have  occurred.  Winter  ranges  exist  on  and 
near  proposed  coal  lease  tracts. 


Pronghorn  Antelope 

Pronghorn  are  common  year-round  throughout 
the  lower  elevation  habitats-sagebrush,  saltbush, 
and  greasewood.  Some  herds  are  migratory  and 
move  to  winter  concentration  areas.  Movement  pat¬ 
terns  may  be  influenced  and  altered  by  manmade 
barriers-fences,  roads,  and  canals,  for  example. 
Such  restriction  may  lead  to  overuse  of  vegetation 
and  declines  in  local  herds.  Generally,  regional 
populations  are  increasing. 

A  winter  population  of  5,953  antelope  was  esti¬ 
mated  in  Colorado  Antelope  Analysis  Areas  A-9,  A- 
10,  and  A-21  in  1982.  Most  of  these  animals  oc¬ 
curred  in  the  west  of  Craig  in  Area  A-9  of  Moffat 
County  (map  3-4).  Antelope  ranges  occur  on  pro¬ 
posed  coal  lease  tracts.  No  serious  threat  to  their 
overall  survival  currently  exists. 

About  17,000  pronghorn  occurred  in  1978  in  the 
Southwestern  Wyoming  EIS  Area.  The  winter  range 
average  density  is  given  as  10  per  square  mile.  Up 
to  23  animals  per  square  mile  occur  on  some  of  the 
proposed  lease  tracts  in  the  area  (Site  Specific 
Analyses  1982). 

Pronghorn  numbers  in  1982  totaled  about  34,000 
in  the  Baggs,  South  Ferris,  and  Red  Desert  herd 
units  of  southcentral  Wyoming  (map  3-4).  Average 
winter  density  was  9.4  antelope  per  square  mile. 
The  total  1978  population  for  the  Southcentral  EIS 


area  was  estimated  at  34,000  to  40,000  animals  on 
1,510  square  miles  of  winter  range,  or  22  to  27  ani¬ 
mals  per  square  mile.  Crucial  winter  ranges  occur 
on  and  near  proposed  coal  lease  tracts. 

Moose 

Moose  are  found  only  in  the  western  one-third  of 
the  Southwestern  Wyoming  Coal  ES  area.  They  are 
mainly  confined  to  riparian  zones  along  major  drain¬ 
ages,  with  some  use  of  the  upland  mountain  and 
aspen  shrub  habitats  occurring.  A  total  population 
of  1,475  animals  is  given  in  the  Southwestern  Wyo¬ 
ming  Coal  ES  (1978).  The  Carter  Lease  Herd  Unit 
population  was  estimated  at  100  in  1981  (Wyoming 
Game  and  Fish  Dept.  1981). 


Threatened  and  Endangered  Animals 

One  mammal,  four  bird,  and  five  fish  species 
listed  as  threatened  or  endangered  by  the  U.S.  Fish 
and  Wildlife  Service  or  the  state  of  Colorado  may 
occur  in  the  habitat  analysis  area.  Wyoming  does 
not  have  a  state  listing.  Table  3-16  lists  each  spe¬ 
cies,  along  with  its  status  and  occurrence. 

In  Colorado,  there  have  been  no  confirmed  sight¬ 
ings  of  black-footed  ferrets  in  over  30  year.  Howev¬ 
er,  high  potential  exists  for  locating  the  black-footed 
ferret  in  the  Wyoming  portion  of  the  habitat  analysis 
area.  Prairie  dog  towns  which  represent  potential 
habitat  occur  on  and  near  proposed  lease  tracts. 

Bald  eagles  are  winter  residents  and  occasional 
breeders  in  the  habitat  analysis  area.  They  concen¬ 
trate  along  the  Yampa,  White,  Little  Snake,  North 
Platte,  and  Medicine  Bow  rivers. 

Whooping  cranes  migrate  across  Wyoming  and 
Colorado  portions  of  the  habitat  analysis  area.  They 
may  occasionally  nest  or  feed  for  brief  periods  on 
or  near  proposed  coal  lease  tracts,  but  no  affected 
concentration  areas  are  currently  known. 

The  American  peregrine  falcon,  federally  listed  as 
endangered,  migrates  through  the  area.  It  is  known 
to  nest  within  the  Wyoming  portion  of  the  habitat 
analysis  area  near  Flaming  Gorge  Reservoir  and 
the  Green  River  (Southwest  Wyoming  Coal  ES 
1978). 

Essential  habitat  for  a  state  listed  endangered 
bird,  the  greater  sandhill  crane,  occurs  in  Routt  and 
Moffat  counties,  Colorado  (Colorado  Division  of 
Wildlife  1978d).  This  bird  nests  along  willow  lined 
drainages  in  the  riparian  habitat. 

The  Yampa  and  White  rivers  in  Colorado  are 
habitat  for  three  Federally  listed  and  one  state 
listed  threatened  or  endangered  fish  species.  In  ad- 
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Map  3-4.  Pronghorn  Antelope  Analysis  Areas 
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TABLE  3-16 


THREATENED  AND  ENDANGERED  WILDLIFE  IN  THE  HABITAT  ANALYSIS  AREA  1 / 


Species 

Status  2/ 

Occurrence 

Black-footed  ferret 

E  (F,S) 

Possibly  in  Colorado  and 

Wyomi ng 

Bal  d  eagle* 

E  (F) 

Colorado  and  Wyoming 

Whooping  Crane 

E  (F) 

Colorado  and  Wyoming 

Greater  sandhill  crane* 

E  (S) 

Col  orado 

Peregrine  falcon* 

E  (F,S) 

Colorado  and  Wyoming 

Bonytail  chub 

E  (F,S) 

Possibly  in  Yampa  and  White 
Rivers 

Colorado  River  cutthroat  trout* 

T  (S) 

Colorado  and  Wyoming 

Colorado  squawfish* 

E  (F,S) 

Yampa  and  White  Rivers 

Humpback  chub* 

E  (F,S) 

Yampa  River 

Razorback  sucker* 

T  (S) 

Yampa  River 

SOURCE:  Colorado  Division  of  Wildlife;  Southwestern  Wyoming  Coal  EIS  1978; 
Southcentral  Wyoming  Coal  EIS  1978. 

i/  Includes  the  lower  Yampa  River. 

T  =  Threatened;  E  =  Endangered;  (F)  =  Federal  list;  (S)  =  State  list. 

Known  to  occur  in  the  habitat  analysis  area  within  the  last  five  years. 
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dition,  one  fish  species  (Colorado  River  cutthroat 
trout)  that  is  state  listed  inhabits  upper  reaches  of 
the  Little  Snake  River  and  Lake  Creek. 

All  threatened  and  endangered  species  are  pro¬ 
tected  by  law.  The  required  consultations  with  the 
U.S.  Fish  and  Wildlife  Service  and  the  state  of 
Colorado  have  been  initiated  by  letters  dated  De¬ 
cember  3,  1982.  Replies  have  not  yet  been  re¬ 
ceived.  In  Wyoming,  the  Rawlins  BLM  District  is 
currently  preparing  a  biological  assessment  to  de¬ 
termine  if  listed  species  may  be  affected.  The  Rock 
Springs  BLM  District  has  determined  that  consulta¬ 
tion  is  not  needed  since  no  listed  species  would  be 
impacted. 

Wild  Horses 

Wild  horses  occur  in  both  the  Wyoming  and 
Colorado  portions  of  the  habitat  analysis  area. 
Numbers  are  much  higher  in  Wyoming,  with  a  total 
of  about  4,500  animals  reported  for  the  southwest¬ 
ern  and  southcentral  EIS  areas  in  1978. 

In  Colorado,  the  Douglas  Creek  Herd  which 
occurs  in  the  Rangely  Planning  Unit,  numbers 
about  175  horses  (White  River  Resource  Area 
Grazing  Management  EIS  1980).  No  other  Colorado 
population  is  on  or  near  any  proposed  lease  tract. 


CULTURAL  RESOURCES 


There  currently  exists  no  reliable  method  to  pre¬ 
dict  numbers  of  cultural  resources  per  acre  in  the 
Green  River-Hams  Fork  Coal  Region.  A  prediction 
of  this  sort  would  require  a  fuller  understanding  of 
prehistoric  and  historic  cultures,  environments,  re¬ 
source  procurement  strategies,  site  selection  crite¬ 
ria,  and  the  changes  that  environmental  and  cultur¬ 
al  variables  underwent  from  11,000  B.C.  to  the 
present.  At  current  levels  of  the  cultural  resource 
data  base  and  its  statistical  manipulation,  this  infor¬ 
mation  is  not  available. 

Presently,  there  is  one  Wyoming  site,  48CR256, 
within  the  Leucite  Hills  coal  tract  that  has  been  for¬ 
mally  determined  to  be  eligible  for  inclusion  on  the 
National  Register  of  Historic  Places  by  the  Keeper 
of  the  National  Register.  An  additional  117  cultural 
resources  are  known  to  exist  within  the  Wyoming 
coal  tracts.  Of  this  total,  94  resource  sites  need 
more  data  collection  efforts  to  determine  their  eligi¬ 
bility  to  the  National  Register.  Six  sites  have  been 
determined  eligible  to  the  National  Register  by  the 
BLM  but  no  further  formal  determination  has  been 
carried  out  as  yet.  Finally,  17  sites  in  Wyoming 
have  been  recorded  sufficiently  to  collect  all  data 


present.  These  sites  are  not  eligible  to  the  National 
Register  (table  3-17). 

In  Colorado  there  are  136  known  cultural  re¬ 
source  sites  on  the  coal  tracts.  Of  these,  29  sites 
need  more  data  collection  efforts  to  determine  their 
National  Register  eligibility.  Data  collection  efforts 
on  107  cultural  resources  have  been  completed 
and  these  sites  have  been  determined  not  to  be  eli¬ 
gible  to  the  National  Register  of  Historic  Places 
(table  3-17). 

A  summary  of  cultural  resources  by  coal  tract 
and  alternatives  is  presented  on  table  3-17. 

Land  areas  within  the  coal  lease  areas  that  have 
not  been  surveyed  for  cultural  resources  at  a  Class 
III  (100  percent)  level  of  intensity  would  be  sur¬ 
veyed  prior  to  any  ground-disturbing  activities.  This 
would  also  pertain  to  off-tract  disturbance  associat¬ 
ed  with  the  coal  leasing  activities.  Cultural  re¬ 
sources  located  during  this  phase,  as  well  as  those 
discussed  above,  would  be  evaluated  by  BLM,  in 
consultation  with  the  State  Historic  Preservation  Of¬ 
ficer,  for  their  eligibility  for  inclusion  on  the  National 
Register. 

Cultural  resource  site  types  within  the  Green 
River-Hams  Fork  Coal  Region  are  described  in 
tables  3-18  and  3-19.  The  types  of  known  sites 
identified  in  the  coal  lease  tracts  are  prehistoric 
lithic  scatters,  campsites,  rock  art  sites,  tipi  rings, 
and  historic  homesteads,  stage  roads,  and  trash 
dumps. 

Consultation  with  the  Wyoming  and  Colorado 
State  Historic  Preservation  Officers  has  been  com¬ 
pleted.  This  was  done  to  inform  them  of  the  pro¬ 
posed  actions  and  receive  their  comments.  A 
review  of  the  National  Register  of  Historic  Places 
and  its  latest  supplement  in  the  Federal  Register 
(February,  2,  1983)  has  also  been  completed.  This 
was  done  to  determine  if  any  National  Register  site 
would  be  affected  by  the  proposed  leasing.  The 
review  indicated  that  no  cultural  resources  currently 
listed  on  the  Register  were  within  the  coal  lease 
tracts.  However,  numerous  sites  on  the  tracts  either 
are,  or  may  be,  eligible  for  inclusion  on  the  Regis¬ 
ter. 

The  Green  River-Hams  Fork  region  has  been  in¬ 
habited  for  at  least  10,000  years.  Surface  finds  and 
limited  excavations  have  provided  carbon-14  dates 
and  cultural  material  evidence  of  these  cultures 
(Frison  1978).  Table  3-20  presents  a  general  chro¬ 
nology  of  the  archaeological  periods. 
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TABLE  3-17 

KNOWN  CULTURAL  RESOURCES 


A  Iter natives 

Potential  National 

Register  Quality 

Sites  (BLM)* 

Potential  National 

Register  Archaeology 

District  (BLM)** 

Total  Known  Sites 

Need  More  Data 

for  National  Register 

Determination 

Potent  I  al  1  y 

El Ig lb  le  to  the 

National  Register*** 

On  National 

Register 

Not  Eligible 

Percent  of  Tract 

Surveyed 

(C lass  III) 

LOW 

De  adman 

X 

1 

1 

0 

LeucI  te  HI  1  Is 

X 

X 

9 

9 

5.0 

Pol nt  of  Rocks 

X 

16 

15 

1 

42.0 

\ 

Tract  98 

100.0 

Prairie  Dog 

X 

1  18 

16 

102 

71.2 

Little  Middle  Creek 

10.1 

144  Total  known  sites 

Middle  Creek 

0 

MODERATE 

At  lant  Ic  Rim 

X 

19 

14 

3 

2 

17.0 

Byrne  Creek 

X 

X 

5 

4 

1 

0.1 

Corral  Canyon 

X 

44 

31 

1 

12 

93.0 

( 

D 

Wild  Horse  Draw 

0.5 

> 

Rattlesnake  Mesa 

1 

1 

35.0 

T” 

213  Tctal  known  sites  — 

Signal  Butte 

0.4 

13 

E 

HIGH 

o 

Pio 

X 

3 

2 

1 

5.0 

Wi  nton 

X 

5 

3 

1 

1 

1  1  .0 

Indian  Spr 1 ngs 

X 

15 

15 

90.0 

Peck  Gu 1 ch 

12.0 

1 les  Mounta l n 

59.7 

239  Total  known  sites 

Fish  Creek 

3 

3 

55.2 

MAX  1  MUM 

Northeast  Cow  Creek 

X 

1 

1 

2.0 

Bel  1  Rock 

1 

1 

9.3 

> 

f 

WII  Hams  Fork  Mountain 

10.1 

Lay  Creek 

X 

13 

13 

0 

254  Total  known  sites 

Horse  Gu 1 ch 

4.9 

24_ 12_ 1  254  107  22  1  124 


BLM  has  determined  that  some  known  cultural  resources  are  potential  ly  eligible  to  the  National  Register  of  Hlsforlc  Places.  No 
further  formal  determination  has  been  carried  at  this  time. 

BLM  has  determined  that  a  large  area  of  this  tract  may  be  potential  ly  eligible  to  the  National  Register  of  Hlsforlc  Places.  No 
further  formal  determination  has  been  carried  out  at  this  time. 

BLM  has  determined  through  In-house  evaluation  that,  at  a  minimum,  the  following  numbers  of  cultural  resources  are  potential  ly 
eligible  to  the  National  Register.  No  further  formal  determination  has  been  carried  out  at  this  time. 
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TABLE  3-18 


ARCHAEOLOGICAL  SITE  TYPES 

Kind 

Characterlst  Ics 

Llthlc  scatter  (open  llthlc; 
chlpplngs;  ch  Ippl ng  stat ion )* 

Area  where  the  waste  from  the  manufacture  of  stone  tools  or 

the  tools  themselves  are  found. 

Campsite  (habitation;  camp;  burnt 
spots;  fire  pots;  hearths) 

A  llthlc  scatter  with  the  addition  of  features  connected 
with  fire  making:  charcoal,  ash,  fire  cracked  rocks,  or 
burnt  bone.  A  campsite  may  also  be  just  a  hearth,  with  no 
associated  cultural  materials. 

Quarry  (chlpplngs;  manufacturing 
areas) 

An  area  containing  a  natural  source  of  rocks  suitable  for 
making  tools.  Unmodified  rock,  waste,  and  tools  In  all 
stages  of  manufacture  are  found. 

Kill  site  (trap;  j  ump) 

An  area  containing  stone  and/or  bone  tools  In  association 
with  the  remains  of  one  or  more  animals. 

Rock  shelter  (cave;  overhang) 

An  area  protected  from  the  weather  by  an  overhanging  rock 
formation.  Usual  ly  has  a  drip  line.  May  or  may  nof  have 
surface  culture  material. 

Rock  art 

(a)  plctograph 

Any  artistic  expression  or  message  on  a  rock  surface. 

(a)  Painted  figures  of  people,  animals,  plants,  letters, 
numbers,  or  abstracts. 

(b)  petroglyph 

(b)  Incised  figures  of  people,  animals,  plants,  letters, 
numbers,  or  abstracts. 

Burl al 

Remains  of  human  beings,  fragmentary  or  whole. 

Tipi  rings  (stone  circles,  tipis)  Circular  arrangement  of  spaced  rocks,  3  to  15  m  In  diameter. 


Wickiup  (tipi  poles) 

Poles  or  branches  of  plnyon  or  juniper  laid  up  against  living 
trees.  Interior  floored  with  juniper  bark. 

Granary  (cist,  corncrlb) 

Mud-mortared  sandstone  slab  structures,  usually  about 

1 .5x1 .5x1 .5m.  Most  often  built  into  sandstone  ledges, 
sometimes  mud  lined  and  capped  or  lidded  with  a  large  slab. 

Rock  wal  Is  (forts) 

Alignments  or  walls  of  mud-mortared  or  dry-laid  stone 
masonry.  May  be  single  or  multiple.  May  have  "doorway,” 
usual  ly  bullion  ridge. 

*  Words  In  parentheses  are  synonyms 

for  that  kind  of  site. 
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TABLE  3-19 


HISTORIC  SITE  TYPES 

Ki  nd 

Characterlst Ics 

Tra i 1 s 

Identified  routes  followed  by  early  explorers  or  by  many  emigrants. 

Physical  evidence  may  (Overland)  or  may  not  (Doml nguez-Esca lante)  remain. 

Forts 

Military  establishments  for  the  protection  of  persons  or  property.  Also 
gathering  and  exchange  points  prior  to  the  establishment  of  towns. 

Stage  Stations 

Wayfarers'  resting  places  and  fresh  harness  animal  acquisition  points. 

Homestead 

One  or  more  structures  of  varied  size,  shape  and  materials  used  to  shelter 
Isolated  Euro-Amer lean  families  claiming  land  under  various  homestead 

1  aws. 

Ranch 

Cluster  of  structures  of  single  and  multiple  uses  associated  with  a 
livestock-based  family  economic  operation. 

Ra  1  Iroad 

Roadbed,  tracks,  trestles,  bridges,  depots  and  rolling  stock  associated 
with  early  (and  continued)  industrial  transportation  of  goods  and  people. 

Town 

Agg-egatlon  of  structures  sheltering  domestic,  business,  educational, 
social,  political  and  religious  activities.  Individual  structures  may  be 
single  or  multiple  use,  but  population  Is  multifamily. 

Unique  Structure 

Any  structure  whose  merit  Is  associated  with  a  particular  person. 

S  1  te 

The  location  where  a  historic  event  occurred  but  not  tangible  evidence 
remains  of  the  action  Itself. 

Arch  i  tectural 

A  struture  whose  merit  Is  Its  manner  or  style  of  construction. 

School 

A  structure  built  for  educational  purposes  but  whose  historical  function 

Is  as  a  community  center  In  the  absence  of  nearby  towns. 

Community  Center 

A  structure,  often  a  public  shoo!,  which  provides  a  relatively  local 
meeting  place  for  residents  of  areas  with  few  towns. 

Ml  ne 

An  outcropping  of  valuable  mineral  resource  and  the  structures  associated 
with  the  removal  activity. 

Reclamation  Projects 

Structures  associated  with  Irrigation,  water  and  soli  retention  or  flood 
control.  Usually,  these  are  engineering  features. 
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TABLE  3-20 


CHRONOLOGY  OF  EIS  REGION 


Paleo-Indi  an 

Early  Archaic 
Middle  Archaic 

Late  Archaic 

Fremont 

Proto-historic 

(Numic) 


Hi  storic 


Pre-dating  10000  BC  -  small  bands  of  nomadic  hunters  and 
gatherers;  big  game  based  economy;  large,  well-made 
lanceolate  and  sometimes  fluted  projectile  points 

7000-5000  BC  -nomadic  bands  of  hunters  and  gatherers; 
broad-based  subsistence;  large  side-notched  points  common 


5000-3500  BC  -  same  as  Early  Archaic  with  increasing 
groundstone;  large  to  medium  stemmed  points  common 

3500  BC-AD  900  -  same  as  Middle  Archaic  with  incipient 
horticulture;  medium  corner-notched  points  common; 
introduction  of  the  bow  and  arrow  and  ceramics 

AD  900-1250  -  semi-sedentary  to  nomadic  small  groups  of 
hunters,  gatherers,  and  horticulturalists;  ceramics, 
distinctive  rock  art  motifs,  and  small  corner-notched 
poi nts 

AD  1150-1880  -  nomadic  hunters  and  gatherers;  small  game 
based  economy  with  big  game  adaptations;  ceramics  and 
small  unnotched  or  side-notched  points;  thought  to  be 
Numic-speaki ng  groups  that  developed  into  the  Ute  and 
Shoshoni  peoples  ethnographical ly  documented  for  the 
region;  later  Period  traits  include  equestrian  and  horse 
rock  art  motifs,  European  trade  goods,  wickiups,  and  a 
possible  increase  in  the  use  of  obsidian 

AD  1860-1932  -  end  of  aboriginal  occupation  and 
introduction  of  Euroamerican  settlement;  homesteads, 
transportation  corridors,  and  limited  ranching  and  hay 
farming;  minerals  development 
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RECREATION,  VISUAL,  AND 
WILDERNESS  RESOURCES 


Recreation 


The  affected  area  for  recreation  includes  Moffat, 
Rio  Blanco,  and  Routt  counties  in  Colorado  and 
Carbon,  Sweetwater,  Uinta,  and  southern  Lincoln 
counties  in  Wyoming.  Communities  within  this 
region  provide  an  important  recreation  resource. 

Urban  Recreation 

Urban  recreation  facilities  available  to  the  public 
in  the  vicinity  of  the  proposed  coal  lease  areas  vary 
widely.  Most  communities  have  a  shortage  of  facili¬ 
ties  and  are  now  implementing  plans  to  help  meet 
present  and  expected  recreation  demands  caused 
by  population  growth,  which  is  directly  related  to 
energy  development.  Populations  have  stabilized,  at 
least  for  the  present,  in  most  areas  and  have  actu¬ 
ally  declined  slightly  in  some  communities.  This  has 
allowed  for  planning  and  some  development  of 
needed  park  and  recreation  facilities  to  help  meet 
the  present  demand.  However,  small  towns  such  as 
Dinosaur,  Colorado,  have  been  unable  to  meet  de¬ 
mands  as  a  result  of  recent  rapid  growth.  This  is 
due  to  lack  of  capital  and  time  needed  to  develop 
new  recreation  facilities. 

In  1982,  the  Colorado  Department  of  Local  Af¬ 
fairs,  through  a  grant,  sponsored  a  program  to  pro¬ 
vide  summer  recreation  programs  to  small  commu¬ 
nities  which  probably  would  not  otherwise  have 
these  opportunities.  This  will  help  provide  recrea¬ 
tion  opportunities  in  Hayden,  Meeker,  Oak  Creek, 
and  Dinosaur  at  least  through  1984. 

The  larger  communities  in  the  region  are  now  de¬ 
veloping  new  facilities.  Rock  Springs  and  Green 
River,  Wyoming,  as  well  as  Rangely,  Colorado, 
have  applied  for  lease  of  public  lands  under  the 
Recreation  and  Public  Purposes  Act  for  construc¬ 
tion  of  recreation  facilities  or  complexes.  Rawlins, 
Wyoming,  has  plans  for  new  park  and  recreation 
facilities  and  is  capable  of  responding  to  increased 
demand  from  urban  growth.  Both  Meeker  and  Ran¬ 
gely,  Colorado,  have  formed  recreation  districts 
which  are  capable  of  meeting  most  if  not  all  of  the 
urban  recreation  needs  in  Rio  Blanco  County.  With 
the  development  of  these  facilities,  the  present 
demand  for  activities,  especially  during  the  winter 
months  (October  to  May),  should  be  met  in  these 
areas  in  the  near  future.  Existing  facilities  in  the 
other  communities  are  primarily  for  moderate 
weather  activities,  thus  providing  a  shortfall  for 
some  winter  indoor  activities. 


The  Wyoming  State  Comprehensive  Outdoor 
Recreation  Plan  identified  the  need  for  additional 
recreation  areas  and  facilities,  especially  for  munici¬ 
palities,  through  1990.  Specific  needs  exist  for 
picnic  areas,  tennis  courts,  campsites,  golf  courses, 
swimming  pools,  baseball  fields,  and  municipal  park 
acres.  The  Colorado  State  Comprehensive  Outdoor 
Recreation  Plan  identifies  picnicking,  swimming,  bi¬ 
cycling,  and  dayhiking  as  ‘high  need*  activities. 
Some  facilities  for  these  activities  already  exist  or 
are  planned  by  city,  county,  or  recreation  districts. 

All  the  communities  in  the  region  rely  upon 
school  playgrounds,  high  school  playing  fields,  and 
fairgrounds,  as  well  as  city  and  county  facilities,  as 
major  urban  public  facilities  for  year-round  recrea¬ 
tion  activities.  Privately  owned  facilities  used  by 
adults  include  bars,  restaurants,  theaters,  bowling 
alleys,  and  health  clubs,  which  are  generally  pro¬ 
vided  as  demand  and  economic  feasibility  dictate. 
School  districts,  social  clubs,  churches,  organiza¬ 
tions,  and  community  sponsored  activities  also  play 
a  role  in  meeting  recreation  needs. 

The  primary  recreation  issue  in  the  EIS  area  is 
the  availability  of  funds  for  development  and  the  in¬ 
creasing  operation/maintenance  costs  of  recreation 
areas  and  facilities.  Other  urban  recreation  issues 
include  increased  demands  on  austerity  budgets; 
lack  of  coordination  between  school  districts,  local 
governments,  and  other  agencies  and  organiza¬ 
tions;  development  of  intensive  use  facilities  to 
meet  urban  needs;  and  information  dissemination. 
The  most  important  factor  in  the  region  is  energy 
development  and  its  subsequent  impact  on  recrea¬ 
tion  resources. 


Dispersed  Recreation 

Public  lands  within  the  EIS  area  account  for  a 
majority  of  the  land  area  used  for  dispersed  recrea¬ 
tion  activities.  Opportunities  for  almost  all  types  of 
motorized  and  nonmotorized  forms  of  dispersed 
outdoor  recreation  are  available.  The  most  popular 
activities  include  hunting,  fishing,  hiking,  camping, 
horseback  riding,  water  oriented  activities,  picnick¬ 
ing,  sightseeing,  and  winter  sports. 

Big  game  hunting  is  perhaps  the  most  intensive, 
shortest-use  season  activity  in  the  study  region. 
Hunting  in  Colorado  and  Wyoming  is  of  national 
significance,  attracting  out-of-state  use.  Approxi¬ 
mately  20  to  30  percent  of  big  game  licenses  sold 
by  state  game  departments  are  purchased  by  non¬ 
resident  hunters.  With  the  increased  Colorado  pop¬ 
ulation  and  open  license  sales  to  nonresident  hunt¬ 
ers,  numbers  of  hunters,  as  well  as  revenues,  have 
increased.  Wyoming  license  sales  are  presently  lim¬ 
ited  in  number  to  out-of-state  participants,  holding 
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hunting  pressure  at  a  manageable  level.  Wyoming 
increased  all  nonresident  hunting  and  fishing  li¬ 
cense  fees  in  the  1980  season.  Increased  revenues 
should  now  be  providing  for  better  management  of 
game  populations. 

Camping  and  picnicking  are  popular  recreation 
activities  in  the  region.  The  U.S.  Forest  Service,  Na¬ 
tional  Park  Service,  Bureau  of  Land  Mangement, 
U.S.  Fish  and  Wildlife  Service,  Colorado  and  Wyo¬ 
ming  Parks  and  Recreation  Departments,  and  Fish 
and  Game  Divisions  provide  both  undeveloped  and 
developed  sites  within  the  region. 

The  National  Park  Service  reports  that  overall 
visitation  in  the  Rocky  Mountain  Region  remains 
static.  However,  Dinosaur  National  Monument  had 
a  9  percent  increase,  while  Fossil  Butte  National 
Monument  experienced  a  6  percent  increase  in  visi¬ 
tation  over  the  last  three  years.  Increases  of  ap¬ 
proximately  5  to  10  percent  in  overall  visitation 
have  been  reported  for  the  Routt,  White  River,  and 
Medicine  Bow  national  forests  over  the  past  year. 
Flaming  Gorge  National  Recreation  Area  also  re¬ 
ports  an  8  percent  increase  in  visitation,  with  float¬ 
boating  on  the  Green  River,  in  particular,  on  the 
rise. 

Fishing  for  both  warm  and  cold  water  fish  has  the 
highest  participation  of  any  dispersed  recreation  ac¬ 
tivity.  Primary  lakes  used  are  Steamboat,  Peal, 
Avery,  Trappers,  Ralph  White,  Rio  Blanco,  Vaughn, 
and  Elkhead  in  Colorado  and  Flaming  Gorge,  Fon- 
tenelle,  Big  Sandy,  Seminoe,  and  Pathfinder  in  the 
Wyoming  region.  Popular  rivers  include  the  North 
Platte,  Little  Snake,  Bear,  and  Green  in  Wyoming, 
with  the  Yampa,  Elk,  Green,  and  White  rivers  being 
the  most  popular  in  Colorado.  Many  smaller 
streams,  lakes,  and  reservoirs  located  in  the  Medi¬ 
cine  Bow,  Routt,  and  White  River  national  forests 
are  popular  for  fishing.  The  majority  of  other  water 
oriented  recreation  takes  place  in  the  areas  just 
mentioned.  Those  activities  with  the  highest  partici¬ 
pation  are  power  boating,  swimming,  water  skiing, 
and  floatboating. 

Demand  for  recreation  use  of  rivers  is  high  and 
increasing  annually,  especially  for  floatboating.  The 
Yampa  and  Green  rivers  in  Dinosaur  National 
Monument  are  nationally  known  for  their  Whitewater 
floatboating  opportunities,  for  which  demand  cannot 
be  met  due  to  the  limited  number  of  permits.  The 
North  Platte  is  also  considered  a  popular  floatboat¬ 
ing  river  in  Colorado  and  Wyoming  as  well  as  the 
Green  River  below  Flaming  Gorge  in  Utah.  As  visi¬ 
tor  numbers  become  regulated  on  more  Western 
rivers  to  prevent  overuse,  the  recreational  signifi¬ 
cance  of  other  lightly  used  rivers  becomes  more 
important.  The  Colorado  State  Comprehensive  Out¬ 
door  Recreation  Plan  (SCORP)  recognizes  the 
need  for  protection  of  rivers  as  valuable  recreation 


resources.  There  is  also  a  recognized  need  for  the 
different  recreational  opportunities  provided  by  res¬ 
ervoirs.  This  is  both  a  state  and  national  issue. 

Portions  of  the  Yampa,  Green,  Elk,  and  Encamp¬ 
ment  rivers  in  Colorado  have  been  recommended 
for  inclusion  into  the  National  Wild  and  Scenic 
Rivers  system.  Designation  of  these  rivers  is  pend¬ 
ing  Congressional  action,  which  is  not  expected 
soon,  if  at  all.  Segments  of  the  Encampment  and 
North  Platte  rivers  in  the  Medicine  Bow  National 
Forest  in  Wyoming  are  also  eligible  for  Wild  or 
Scenic  River  designation.  There  are  no  designated 
wild  and  scenic  rivers  in  or  near  any  of  the  pro¬ 
posed  lease  areas. 

Several  other  river  segments  are  on  the  National 
Park  Service  Nationwide  Rivers  Inventory  list,  which 
recognizes  outstanding  values  of  signficant  free 
flowing  rivers.  These  rivers  include  segments  of  the 
Yampa  and  White  rivers  in  Colorado  and  segments 
of  Fontenelle  Creek  and  the  Hams  Fork  in  Wyo¬ 
ming.  These  river  segments  are  in  a  relatively  natu¬ 
ral  and  undeveloped  condition  but  would  require 
Congressional  action  to  be  studied  for  possible  in¬ 
clusion  into  the  Wild  and  Scenic  Rivers  system. 
None  of  these  rivers  is  now  subject  to  protection. 

Off-road  vehicle  use  is  generally  a  secondary 
form  of  recreation,  a  means  of  travel  to  reach  a 
specific  destination  for  hunting,  fishing,  camping,  or 
other  activities.  As  a  primary  use,  off-road  vehicle 
activity  is  limited  to  low  numbers,  usually  involving 
clubs  or  organizations  utilizing  trail  bikes,  snowmo¬ 
biles,  and  four-wheel  drive  vehicles.  There  is  an 
abundance  of  public  land  for  this  activity.  However, 
BLM  may  limit  or  close  public  lands  to  off-  road  ve¬ 
hicle  use  in  areas  where  damage  is  evident  to  or 
threatening  natural  resources. 

Horseback  riding,  hiking,  and  backcountry  camp¬ 
ing  are  also  considered  high  participation  activities 
in  the  region.  The  vast  quantity  of  accessible  public 
land  allows  for  these  activities  in  a  wide  array  of 
topographic  and  vegetation  environments  and  is 
quite  common  in  undeveloped  areas  of  the  region. 

Winter  activities  such  as  downhill  skiing,  cross¬ 
country  skiing,  snowmobiling,  sledding,  and  ice  fish¬ 
ing  are  significant  recreation  activities  from  Novem¬ 
ber  through  March  in  the  region.  The  majority  of 
these  activities  take  place  on  public  land  adminsi- 
tered  by  the  U.S.  Forest  Service.  There  is  a  surplus 
of  public  land,  primarily  BLM,  available  for  winter 
sports  activities. 

Recreation  activities  with  low  participation  or  oc¬ 
curring  as  secondary  activities  are  rock  hounding, 
wildlife  observation,  arrowhead  collecting,  general 
sightseeing,  and  historical  site  visitation,  among 
others. 
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Recreation  is  of  economic  benefit  to  both  Colora¬ 
do  and  Wyoming.  For  example,  while  tourism  is 
down  very  slightly  in  Colorado,  revenues  are  up.  A 
recent  study  completed  by  Colorado  State  Universi¬ 
ty  (McKean  and  Nobe  1983)  shows  that  over  $1  bil¬ 
lion  were  put  into  the  Colorado  economy  from  hunt¬ 
ing  and  fishing  activities  alone  statewide  in  1981. 
This  rivals  the  Colorado  ski  industry.  Revenues  are 
expected  to  continue  increasing,  because  recrea¬ 
tion  areas  will  produce  economic  benefits  indefinite¬ 
ly  if  the  resource  is  maintained  and  well  managed. 

Historically,  holiday  weekends  produce  over¬ 
crowding  of  all  popular  areas  and  developed  facili¬ 
ties,  and  this  situation  is  expected  to  continue. 
There  is  generally  an  excess  of  public  lands  for 
most  dispersed  motorized  recreation  activities 
within  the  study  region.  However,  there  is  a  need 
for  additional  trails,  developed  camping  areas, 
nature  study  areas,  and  lake  boating  in  general 
closer  to  the  more  populated  communities  in  the 
study  region.  In  addition,  roadless  areas  providing 
primitive  recreation  opportunities  are  declining  in 
the  region,  while  demand  for  these  opportunities 
continues  to  increase. 


Visual  Resources 


The  scenic  quality  of  the  study  region  reflects  the 
great  diversity  of  topography  and  vegetation  com¬ 
munities  present.  Public  agencies  have  the  respon¬ 
sibility  to  protect  visual  resources  on  public  land 
and  even  on  private  surface  when  mineral  rights 
are  government  owned  and  leased  for  develop¬ 
ment.  A  method  of  categorizing  scenic  values  has 
been  established  to  provide  a  means  of  implement¬ 
ing  all  types  of  manmade  intrusions  on  various 
landscapes.  Visual  resource  management  (VRM) 
classifications  have  been  applied  to  lands  in  an 
effort  to  protect  them  while  allowing  various  types 
of  uses  that  may  be  compatible  with  scenic  quality. 
The  classifications  are  defined  in  the  Glossary. 

Class  I  and  II  are  the  most  restrictive  in  terms  of 
allowable  landscape  changes.  Portions  of  the 
Middle  Creek,  Rattlesnake  Mesa,  and  Bell  Rock 
tracts  and  all  of  the  Atlantic  Rim  Tract  are  VRM 
Class  II;  the  rest  of  the  tracts  are  VRM  Class  III. 


Scenic  Quality 

Elevation  ranges  from  valley  floors  at  about 
5,200  feet  above  sea  level  to  a  high  point  of  12,180 
feet.  This  variation  in  elevation  causes  significant 
differences  in  climate,  resulting  in  a  wide  range  of 
vegetation  and  scenic  landscape  categories. 


Outstanding  alpine  scenery,  consisting  of  high 
rock  faces;  precipitous,  rugged  slopes;  and  numer¬ 
ous  natural  and  beaver-built  lakes,  ponds,  and 
streams,  provide  for  some  of  the  most  outstanding, 
awe-inspiring  visual  experiences  in  the  United 
States.  The  highest  visual  resource  management 
(VRM)  classifications  are  usually  applied  to  this 
type  of  landscape,  i.e.,  Class  I  or  II. 

Forested  areas  are  common  in  the  region. 
Aspen,  spruce,  Douglas  fir,  Ponderosa  pine,  lodge- 
pole  pine,  and  subalpine  fir  are  the  predominant 
species  within  this  landscape  type.  Abundant 
streams,  beaver  ponds,  and  grass  meadows  are 
present.  The  variety  of  color,  line,  form,  and  texture 
makes  these  areas  outstanding  for  scenic  observa¬ 
tion.  The  river  valleys  below,  with  their  riparian 
vegetation  in  a  semiarid  climate,  are  also  quite 
scenic.  VRM  Class  I,  II,  or  III  is  most  frequent  in 
these  areas. 

Mountain  shrub  communities  lie  below  the  for¬ 
ests,  adding  to  vegetation  variety.  Predominant 
species  are  Gamble  oak  and  serviceberry.  These 
areas  are  generally  very  dense  and  lie  on  steep  to 
moderate  slopes.  Mountain  shrub  communities  usu¬ 
ally  fall  into  VRM  Class  III  and  IV.  This  type  of  land¬ 
scape  is  generally  considered  to  be  of  average 
scenic  quality.  However,  it  does  provide  more 
varied  topography  and  vegetative  relief  than  the 
rolling  sage  covered  hills. 

Another  landscape  type  which  is  scattered 
throughout  the  region  is  pinyon/juniper  woodland, 
located  on  areas  having  steep  to  moderate  terrain 
and  with  shallow  soils.  The  topography  can  make 
these  areas  very  scenic,  with  colorful  rock  out¬ 
crops;  variation  in  color  of  soil;  and  deep  ravines, 
canyons,  or  washes.  Class  II,  III,  and  IV  are  the 
most  common  VRM  classifications  for  pinyon/juni¬ 
per  areas. 

Some  of  the  badlands  areas  located  on  both 
sides  of  the  Colorado-Wyoming  border  are  consid¬ 
ered  high  quality  scenic  landscapes  due  to  their 
rugged  terrain,  lack  of  vegetation,  wide  range  of 
rock  and  soil  coloration,  numerous  vistas,  and 
changing  appearance  during  different  phases  of 
natural  lighting  throughout  the  day.  VRM  Class  II, 
III,  or  IV  may  be  applied  to  such  areas. 

The  last  and  most  predominant  landscape  type  in 
the  region  is  rolling  sagebrush  covered  hills.  This 
landscape  is  probably  the  least  scenic  in  the 
region.  VRM  Class  III  and  IV  are  the  most  common 
classifications  of  these  areas. 


Visual  Sensitivity 

Visual  sensitivity  deals  with  the  number  of  individ¬ 
uals  viewing  an  area  and  how  they  perceive  a  par- 
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ticular  landscape.  For  example,  the  roads  through 
oil  and  gas  or  coal  fields  in  the  region  are  used  pri¬ 
marily  by  individuals  working  as  miners  or  oil  and 
gas  workers.  They  may  perceive  the  oil  and  gas 
well  or  coal  mine  as  an  insignificant  intrusion  upon 
the  landscape  since  it  is  directly  related  to  their 
livelihood.  On  the  other  hand,  the  tourist  or  sightse¬ 
er  may  perceive  this  development  to  be  a  major  in¬ 
trusion  upon  the  landscape.  Landscapes  viewed 
from  well  traveled  transportation  routes  generally 
have  high  visual  sensitivity. 

The  majority  of  the  regional  landscape  remains  in 
a  relatively  natural,  undeveloped  condition.  Major 
manmade  intrusions  upon  the  landscape  include 
coal  mines,  power  plants,  oil  and  gas  fields,  roads, 
powerlines,  railroads,  pipelines,  and  urban  areas. 
An  estimated  161,948  acres  have  been  disturbed 
by  these  developments  in  the  region.  The  severity 
of  the  developments  on  the  visual  resource  varies 
considerably.  Most  of  these  disturbed  areas  are 
considered  to  be  VRM  Class  V  until  successful  rec¬ 
lamation  has  been  completed. 


Wilderness  Values 


Existing  designated  wilderness  areas  within  and 
adjoining  the  study  region  contain  390,308  acres  of 
primitive  environment  managed  by  the  U.S.  Forest 
Service.  The  largest  of  the  three  areas  is  the  Flat 
Tops  Wilderness,  with  235,230  acres,  followed  by 
Mount  Zirkel,  with  139,818  acres;  both  are  located 
in  Colorado.  The  Savage  Run  Wilderness  Area  in 
Wyoming  contains  15,260  acres.  Portions  of  all 
three  wilderness  areas  are  outside  the  seven- 
county  study  area.  The  Forest  Service  has  six  addi¬ 
tional  areas  totaling  126,345  acres  which  may  or 
may  not  be  recommended  as  suitable  for  wilder¬ 
ness. 

Total  estimated  visitor  days  recorded  by  the  U.S. 
Forest  Service  in  1981  on  the  three  wilderness 
areas  was  169,900  and  is  increasing.  Existing  use 
for  the  six  additional  areas  under  consideration  is 
approximately  79,300  visitor  days. 

BLM  is  presently  conducting  wilderness  studies 
on  29  wilderness  study  areas  (WSAs)  in  the 
region-14  in  Colorado  and  15  in  Wyoming.  These 
areas  total  453,758  acres  of  roadless  public  lands 
that  may  or  may  not  be  recommended  to  Congress 
for  wilderness  designation.  Studies  should  be  com¬ 
pleted  by  1986  for  all  of  these  WSAs. 

Dinosaur  National  Monument  has  205,898  acres 
which  have  been  recommended  for  wilderness  des¬ 
ignation.  A  bill  introduced  into  Congress  in  1982  to 
designate  most  of  Dinosaur  Monument  as  wilder¬ 
ness  was  not  acted  upon. 


Wilderness  use  and  acres  of  designated  wilder¬ 
ness  have  increased  since  1980.  Some  of  the  most 
popular  areas,  particularly  at  trailheads,  are  at  times 
congested  during  high  use  periods.  However,  the 
Forest  Service  is  managing  the  wilderness  areas  to 
provide  high  quality  wilderness  experiences  with 
minimum  restrictions  on  visitor  numbers  and  primi¬ 
tive  activities. 

None  of  the  proposed  lease  areas  is  in  or  adja¬ 
cent  to  wilderness  or  wilderness  study  areas. 


LAND  USE 


The  affected  environment  comprises  approxi¬ 
mately  22.9  million  acres  and  includes  Moffat, 
Routt,  and  Rio  Blanco  counties  in  Colorado  and 
Sweetwater,  Carbon,  Lincoln,  and  Uinta  counties  in 
Wyoming.  Of  this  region,  61.5  percent  of  the  sur¬ 
face  is  owned  and  administered  by  the  Federal 
government,  while  the  remaining  32.6  percent  and 
5.8  percent  are  private  and  state,  respectively. 
Table  3-21  shows  a  breakdown  of  this  ownership 
by  county.  The  surface  estate  and  mineral  estate  of 
each  proposed  coal  tract  are  portrayed  in  Chapter 
2. 

The  land  ownership  pattern  was  developed  under 
a  number  of  laws  and  regulations,  such  as  the 
Mining  Law  of  1872,  Stockraising  Homestead  Act, 
and  various  railroad  grants  which  were  issued  in 
the  late  1800’s  and  early  1900’s.  These  railroad 
grants  resulted  in  the  checkerboard  land  ownership 
pattern  that  extends  approximately  20  miles  on 
each  side  of  the  Union  Pacific  railroad  mainline  in 
Wyoming.  Sections  alternate  between  private  (the 
Union  Pacific  Railroad)  and  government  (Federal  or 
state)  ownership. 

The  majority  of  the  mineral  estates  are  owned 
and  controlled  by  the  Federal  government,  while 
much  of  the  surface  is  privately  owned,  resulting  in 
a  split  estate.  The  exception  to  this  is  the  mineral 
estate  included  with  the  checkerboard  land  pattern 
in  Wyoming.  The  majority  of  these  surface  and  min¬ 
eral  estates  are  owned  by  the  Union  Pacific  Rail¬ 
road.  Several  private  surface  owners  of  split  estate 
lands  may  meet  the  criteria  as  qualified  surface 
owners  (43  CFR  3427).  Coal  deposits  that  would 
be  mined  by  other  than  underground  mining  tech¬ 
niques  will  not  be  included  in  a  lease  sale  without 
evidence  of  written  consent  from  the  qualified  sur¬ 
face  owner  allowing  entry  and  commencement  of 
surface  mining  operations. 

Livestock  grazing  is  the  most  extensive  use  of 
the  region,  as  the  area  provides  year-round  forage 
for  both  sheep  and  cattle.  Grazing  use  differs,  de- 
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SURFACE  OWNERSHIP  BY  COUNTY  AND  TRACT 


COUNTY 

Federal 

(acres) 

Pr 1 vate 

(acres) 

State  ** 

(acres) 

Total 

(acres) 

Total 

Percent 

Mof  fat 

1,731,219 

1 ,088,097 

398,573 

3,217,889 

14.1 

Routt 

774,81 1 

672,077 

223,832 

1,670,720 

7.3 

R  lo  B  lanco 

1 ,583,817 

590,955 

41,800 

2,216,572 

9.7 

Sweetwater* 

4,817,243 

1,788,286 

101,031 

6,706,560 

29.3 

Carbon* 

2,775,717 

1 ,999,606 

338,917 

5,1 14,240 

22.4 

LI  ncoln* 

1,884,795 

573,855 

157,357 

2,616,007 

11.4 

U|  nta* 

500,530 

757,650 

76,860 

1,335,040 

5.8 

TOTAL 

14,068,132 

7,470,528 

1,338,370 

22,877,028 

100.0 

Figures  obtained  from  Wyoming  Resources  Conservation  Plan,  Vol.  II;  Resource  Conservation 
Acccmp  1 1  shments  and  Future  Goals. 

/ 

**  Includes  County  Municipal  Acres  for  each  county. 
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pending  on  the  management  system  used  by  indi¬ 
vidual  ranchers.  During  the  winter  the  lower  eleva¬ 
tions  are  utilized,  where  forage  is  more  available 
due  to  less  snow  depth  and  access  presents  little 
or  no  problem.  During  the  summer  months,  live¬ 
stock  are  usually  driven  up  to  higher  elevations, 
where  the  forage  is  available  only  during  the 
warmer  months. 

Livestock  operations  vary  in  size  from  small 
ranches  owned  and  controlled  by  single  families  to 
large  operations  managed  by  associations  compris¬ 
ing  a  number  of  individuals.  The  types  of  livestock 
within  the  region  include  sheep,  cattle,  and  horses. 
The  selection  of  specific  classes  of  livestock  is  de¬ 
pendent  upon  available  water,  vegetation  types,  to¬ 
pography,  and  personal  preference. 

Approximately  1.7  million  animal  unit  months 
(AUM)  are  produced  in  the  study  region.  An  AUM  is 
defined  as  the  amount  of  forage  required  to  support 
one  cow  (or  equivalent)  for  one  month.  A  delinea¬ 
tion  of  these  AUMs  is  provided  in  table  3-22  by 
county  and  tract.  The  majority  of  these  AUMs  within 
the  EIS  region  are  administered  by  the  Federal  gov¬ 
ernment  through  grazing  leases  or  permits  and  are 
used  in  conjunction  with  the  private  holdings. 

There  is  a  total  of  1,113,377  acres  of  cropland 
within  the  region.  These  croplands  are  normally  pri¬ 
vately  owned  and  used  primarily  for  the  production 
of  hay  and  dryland  wheat.  Low  precipitation  normal¬ 
ly  limits  hayland  to  areas  along  the  river  bottoms 
where  irrigation  water  is  available.  Hay  is  the  princi¬ 
pal  source  of  winter  feed  for  the  livestock,  while 
wheat  provides  a  percentage  of  the  income  for 
some  ranching  operations.  Table  3-23  provides  a 
breakdown  of  the  major  uses  for  the  seven-county 
region. 

The  area  provides  a  number  of  different  habitat 
types  that  support  a  variety  of  different  wildlife  spe¬ 
cies.  These  communities  range  from  grasslands  to 
coniferous  forests,  with  each  contributing  to  the 
survival  of  certain  species  throughout  the  year  (see 
Animal  Life  section). 

Other  land  uses  include  coal  and  uranium  mining, 
trona,  recreation,  oil  and  gas  leases,  and  numerous 
types  of  rights-of-way,  including  powerlines,  roads, 
telephone  lines,  railroads,  and  gas  lines.  There  are 
also  a  number  of  special  withdrawals,  land  ex¬ 
changes,  and  special  use  permits  within  the  region. 

There  are  a  large  number  of  separate  jurisdiction¬ 
al  entities  which  exercise  certain  types  of  land  and 
resource  use  controls.  The  authorities,  responsibil¬ 
ities,  and  institutional  relationships  of  these  various 
Federal,  state,  regional,  county,  and  municipal  gov¬ 
ernments  in  land  use  planning  have  been  described 
in  detail  in  the  Southcentral  Wyoming  Coal  EIS 
(available  for  review  at  the  BLM  District  Office  in 


Rawlins,  Wyoming).  Both  Colorado  and  Wyoming 
have  developed  policies  to  accommodate  the 
growth  which  was  seen  as  inevitable,  given  the  rich 
mineral  deposits  associated  with  each  state. 

Colorado  established  Human  Settlement  Policies 
in  1979.  These  provided  basic  guidelines  for  direct¬ 
ing  growth  and  guiding  state  government  decisions, 
programs,  and  resource  commitments.  Although  the 
state  has  given  local  governments  the  primary  role 
in  land  use  decisions,  the  state  still  maintains  the 
power  to  distribute  state  and  Federal  funds  to  local 
governments. 

Wyoming  passed  two  legislative  policies  in  1975 
to  control  rapid  urbanization  due  to  mineral  devel¬ 
opment.  The  State  Land  Use  Planning  Act  requires 
completion  of  county  land  use  plans  to  determine  if 
energy  development  proposals  conflict  with  other 
land  uses  or  community  values.  The  Industrial 
Siting  Act  requires  a  prospective  industry  to  furnish 
plans  for  alleviating  socioeconomic  impacts  and  to 
provide  other  extensive  information  before  a  state 
permit  is  granted  for  construction  of  certain  facilities 
associated  with  major  developments  which  could 
alter  or  eliminate  existing  land  uses. 

There  are  a  number  of  communities  that  could  be 
affected  by  future  development.  Most  communities 
encourage  coal  development  in  their  areas  because 
it  enables  them  to  take  advantage  of  certain  bene¬ 
fits,  such  as  economic  gains  and  increased  employ¬ 
ment.  However,  adequate  land  use  and  community 
planning,  good  environmental  reporting,  and  an  ac¬ 
ceptable  level  of  restoration  following  land  disturb¬ 
ing  activity  must  occur  to  ensure  these  benefits  are 
not  offset. 


ECONOMICS 


Affected  Environment 


Economic  data  is  available  only  by  county.  There¬ 
fore,  an  affected  area  for  economic  analysis  has  to 
be  defined  in  terms  of  whole  counties.  The  affected 
area  for  this  analysis  consists  of  Moffat,  Rio 
Blanco,  and  Routt  counties  in  Colorado  and 
Carbon,  Lincoln,  Sweetwater,  and  Uinta  counties  in 
Wyoming. 


Employment  and  Income 

Employment  figures  in  table  3-24  show  the  con¬ 
struction  and  mining  industries  separately  because 
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TABLE  3-22 

AVAILABLE  AUMS/YEAR  BY  COUNTY  AND  TRACT 


COUNTY 

AUM's 

Percent  of 

Regional 

Total 

Moffat 

328,449 

19.7 

Routt 

156,257 

9.4 

Rio  Blanco 

231,139 

13.9 

Sweetwater 

434,795 

26.1 

Carbon 

306,973 

18.4 

Li ncoln 

165,904 

10.0 

Ui  nta 

40,898 

2.5 

TOTAL  AVAILABLE 

1  ,664,415 

100.0 

AVAILABLE  AUMS/YEAR  BY  TRACT 

AND  OWNERSHIP 

TRACT 

Federal 

Private 

State 

Total 

Percent  of 
Total  Tracts 

De adman 

10 

10 

.1 

Leucite  Hil  Is 

150 

137 

— 

287 

2.3 

Point  of  Rocks 

138 

104 

32 

274 

2.2 

Tract  98 

20 

— 

— 

20 

.2 

Atlantic  Rim 

624 

765 

— 

1,389 

5 11.1 

Byrne  Creek 

48 

191 

9 

248 

2.0 

Corral  Canyon 

79 

194 

— 

273 

2.2 

Wild  Horse  Draw 

83 

84 

— 

167 

1.3 

Pio 

375 

— 

— 

375 

3.0 

Wi nton 

120 

290 

— 

410 

3.3 

Northeast  Cow  Creek 

1,114 

149 

25 

1,288 

10.2 

Indian  Springs 

151 

112 

— 

263 

2.1 

Prairie  Dog 

1,246 

— 

— 

1,246 

9.9 

Little  Middle  Creek 

76 

227 

— 

303 

2.4 

Rattlesnake  Mesa 

18 

116 

— 

134 

1.1 

Signal  Butte 

23 

479 

M  M  W 

502 

4.0 

Peck  Gulch 

52 

612 

— 

664 

5.3 

lies  Mountain 

87 

300 

— 

387 

3.1 

Fish  Creek 

— 

765 

— 

765 

6.1 

Bel  1  Rock 

12 

177 

— 

187 

1.5 

Williams  Fork  Mountain 

39 

1,626 

—  —  — 

1,665 

13.3 

Lay  Creek 

265 

743 

80 

1,088 

8.7 

Horse  Gulch 

280 

294 

— 

574 

4.6 

TOTAL  OF  PROPOSED  TRACTS 

5,010 

7,365 

146 

12,521 

100.0 
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TABLE  3-23 


EXISTING  LAND  USE  BY  COUNTY 


Moffat 

Routt 

Rio  Blanco 

Sweetwater 

Carbon 

Lincoln 

U 1  nta 

TOTAI 

Category _ 

Acres 

t 

Acres 

_J _ 

Acres 

% 

Acres 

% 

Acres 

% 

Acres 

{ 

Range  land 

2,832,202 

88.0 

763,324 

45.7 

1,697,905 

76.6 

6,437,793 

96.0 

3,818,555 

74.7 

2,072,479 

79.2 

983,935 

73.7 

Acres 

18,606,193 

P 

81.3 

Irr.  Agr 1 cu Iture 

23,300 

0.8 

60,600 

3.6 

62,000 

2.8 

32,103 

0.5 

315,314 

6.2 

92,1  27 

3.5 

97,014 

7.3 

682,458 

3.0 

Nonlrr.  Ay  leu  Iture 

100,928 

3.1 

79,750 

4.8 

24,000 

1.1 

73,484 

1.1 

102,105 

2.0 

47,302 

1  .8 

3,350 

0.2 

430,919 

1.9 

Wood  lands 

55,760 

1.7 

735,118 

44.0 

381 ,460 

17.2 

10,648 

0.2 

683,938 

13.4 

353,781 

13.5 

60,580 

4.5 

2,281 ,285 

10.0 

Urban  &  but  Id-up 

32,606 

1 .0 

23,100 

1  .4 

15,511 

0.7 

15,522 

0.2 

84,328 

1 .6 

31,318 

1 .2 

81,078 

6.1 

283,463 

1.2 

Other* 

173,093 

5.4 

8,828 

0.5 

35,696 

1 .6 

137,010 

2.0 

110,000 

2.1 

19,000 

0.8 

109,083 

8.2 

592,710 

2.6 

TOTAL 

3,217,889 

100.0 

1 ,670,720 

100.0 

2,216,572 

100.0 

6,706,560 

100.0 

5,114,240  100.0 

2,616,007  100.0 

1,335,040 

100.0 

22,877,028 

100.0 

S0URCE:  Conservat lon  Offices  located  within  each  county  .n  Colorado,  and  Wyoming  Resources  and  Consent, on  Plans,  Vol.  M;  Resource  Conservation  Accomplishments  and 

Includes  national  parks,  recreation  areas,  wildlife  refuges  for  Colorado,  and  rlghts-of-way  and  Industries  for  Wyoming. 


AFFECTED  ENVIRONMENT 


these  are  where  the  primary  impacts  would  occur. 
Secondary  impacts  would  be  scattered  over  a 
number  of  other  industries. 

Colorado  employment  and  income  figures  in 
table  3-24  are  by  place  of  residence.  For  this 
reason,  they  will  differ  from  most  other  employment 
and  income  figures,  which  are  by  place  of  work  and 
do  not  take  commuting  into  account.  The  residence 
adjustment  estimates  are  not  available  for  Wyo¬ 
ming,  so  Wyoming  figures  are  by  place  of  work. 

The  economies  of  six  of  the  seven  counties  in 
the  affected  area  are  based  on  mining  and  agricul¬ 
ture.  The  seventh  county-Routt--has  skiing  as  its 
central  activity,  but  mining  and  agriculture  are  also 
important.  Minerals  vary  in  significance  by  county. 
Coal  is  the  leading  mineral  in  Moffat,  Routt,  and 
Carbon  counties.  Oil  and  gas  are  primary  in  Rio 
Blanco  County  and  the  Overthrust  Belt  area  of  Lin¬ 
coln  and  Uinta  counties.  (Lincoln  County  also  has 
significant  coal  production.)  Trona  (soda  ash),  oil 
and  gas,  and  coal  are  all  important  in  Sweetwater 
County.  Uranium  was  a  major  product  in  Carbon 
County  but  has  slumped  because  of  market  condi¬ 
tions. 

Mineral  related  industries  are  important  in  all  of 
the  counties.  There  are  coal-fired  electric  power 
plants  in  Moffat,  Routt,  Lincoln,  and  Sweetwater 
counties.  Carbon  County  has  an  oil  refinery,  and 
Uinta  County  has  natural  gas  sweetening  plants. 
Rio  Blanco  and  Uinta  counties  have  oil  and  gas 
field  service  activities. 

Agriculture,  primarily  livestock  production,  re¬ 
mains  an  important  industry  in  all  seven  counties 
but  has  become  small  numerically  compared  to  the 
other  developments.  Lincoln  County  also  has  a 
dairy  products  industry. 

Principal  centers  of  tourist  recreation  are  Steam¬ 
boat  Springs  in  Routt  County  and  Flaming  Gorge 
Reservoir,  which  is  partially  in  Sweetwater  County. 
Summer  tourist  activity  occurs  in  the  mountains  of 
Rio  Blanco,  Routt,  and  Carbon  counties,  while  hunt¬ 
ing  draws  outside  recreationists  to  all  of  the  coun¬ 
ties. 

The  Union  Pacific  Railroad  continues  to  be  a 
major  employer  in  Carbon,  Sweetwater,  and  Uinta 
counties.  Other  sectors  of  the  economic  base  in¬ 
clude  sawmills,  the  state  mental  hospital  in  Uinta 
County,  and  the  state  penitentiary  in  Carbon 
County. 


Population 

Uneven  settlement  characterizes  the  affected 
area.  Most  of  the  communities  listed  in  table  3-25 


are  located  along  the  White,  Yampa,  Green,  and 
Hams  Fork  river  valleys  and  the  Union  Pacific  Rail¬ 
road.  Areas  between  these  population  and  trans¬ 
portation  corridors  consist  of  sparsely  settled 
ranching  country  and  unpopulated  national  forest 
and  BLM  lands. 

The  larger  towns  serve  as  local  trade  and  busi¬ 
ness  centers.  Regional  trade,  business,  and  manu¬ 
facturing  activities  are  located  in  larger  centers-- 
Denver,  Salt  Lake  City,  Grand  Junction,  and  Chey- 
enne-outside  the  impacted  area. 


Housing 

The  status  of  housing  (occupied,  vacant,  and 
mobile  homes)  is  portrayed  in  table  3-26.  Data  on 
mobile  homes  in  Colorado  was  not  readily  available 
and  is  thus  not  included  in  the  table.  However, 
since  most  of  the  Colorado  communities  are  not 
currently  in  a  boom  condition,  it  can  be  surmised 
that  the  proportion  of  mobile  homes  to  total  hous¬ 
ing  is  probably  somewhat  lower  in  Colorado  than  in 
Wyoming. 

Vacancy  rates  were  less  than  10  percent  (indica¬ 
tive  of  a  housing  shortage)  in  about  half  of  the 
communities.  Housing  remains  scarce  and  expen¬ 
sive  in  Rangely,  Diamondville,  Evanston,  Lyman, 
and  Mountain  View,  as  well  as  in  Dinosaur,  Baggs, 
and  Kemmerer  (where  vacancy  rates  were  above 
10  percent).  These  communities  are  currently  being 
impacted  by  coal  and  oil  and  gas  development. 
Housing  has  become  more  available  since  1980  in 
Hayden,  Rawlins,  Green  River,  and  Rock  Springs 
as  reduced  population  growth  or  actual  decline  has 
allowed  construction  to  catch  up  with  demand.  Va¬ 
cancy  levels  in  table  3-26  should  be  treated  with 
caution  because  the  housing  situation  in  many 
communities  has  changed  in  the  ensuing  three 
years  and  because  vacancy  levels  do  not  indicate 
either  physical  condition  or  whether  housing  units 
are  year-round  versus  seasonal  units. 


Affected  Industries 


Agriculture 

Livestock  production  is  the  principal  agricultural 
activity.  Crop  production  is  dominated  by  hay  for 
livestock  use.  Estimated  1980  livestock  and  crop 
earnings  are  shown  in  table  3-27. 
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TABLE  3-24 


1980  EMPLOYMENT  AND  INCOME 


Empl oyment 

Total 

Labor 

Construction 

Mining 

All 

Other 

Total 

Income 

(000) 

Col orado 

Moffat  County 

Amount 

559 

1,076 

4,837 

6,472 

$  99,971 

Percent  of  Total 

9 

16 

75 

100 

Rio  Blanco  County 

Amount 

1,097 

1,563 

2,128 

4,788 

92,557 

Percent  of  Total 

23 

33 

44 

100 

Routt  County 

Amount 

1,060 

608 

5,942 

7,610 

99,909 

Percent  of  Total 

14 

8 

78 

100 

Wyomi ng 

Carbon  County 

Amount 

Percent  of  Total 

909 

7 

3,066 

24 

8,652 

69 

12,627  252,847 

100 

Sweetwater  County 
Amount 

Percent  of  Total 

2,898 

13 

7,127 

32 

12,407 

55 

22,432  407,011 

100 

Uinta  County 

Amount 

Percent  of  Total 

470 

8 

1,137 

20 

4,187 

72 

5,794  76,650 

100 

NOTE:  Colorado  figures 
figures  are  by  place  of 
available  for  Wyoming. 

are  by  estimated  place  of  residence 
work.  The  estimated  adjustment  for 
Lincoln  County  is  excluded  because 

,  but  Wyoming 
residence  is  not 
it  contains  only 

maintenance  tracts. 
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TABLE  3-25 


1980  POPULATION 


Col orado 


Moffat  County 

Craig 

Dinosaur 

Maybel  1* 

13,133 

10,239 

312 

240 

Rio  Blanco  County 

Meeker 

Rangely 

6,255 

2,369 

2,126 

Routt  County 

Hayden 

Mil ner* 

Oak  Creek 

Phippsburg* 

Steamboat  Springs 

Yampa 

13,404 

1,647 

150 

890 

200 

6,480 

450 

Wyomi ng 

Carbon  County 

Baggs  -  Dixon 

Rawlins 

Other 

21,896 

515 

11,547 

9,834 

Lincoln  County 

Di  amondville 

Kemmerer 

12,177 

1,000 

3,273 

Sweetwater  County 

Green  River 

Point  of  Rocks  ** 

Rock  Springs 

South  Superior 

41,723 

12,807 

210 

19,454 

586 

Uinta  County 

Evanston 

Lyman 

Mountain  View 

13,021 

6,421 

2,284 

628 

SOURCE:  U.S.  Department  of 

Commerce,  1980  Census  of 

Population  and  Housing;  BLM  estimates. 

*  BLM  estimates 

**  Sweetwater  County  Association  of  Governments,  1981, 
Sweetwater  County  Housing  Plan,  Sweetwater  County, 

Wyoming". 
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TABLE  3-26 
1980  HOUSING  UNITS 


Occupied 

Vacant 

Mobi 1 e 
Homes 

Col orado 

Craig 

2,947 

340 

Dinosaur 

105 

28 

Meeker 

846 

135 

Rangely 

684 

59 

Hayden 

577 

33 

Oak  Creek 

370 

148 

Steamboat  Springs 

2,051 

1,430 

Yampa 

159 

49 

Wyoming 

Baggs 

155 

26 

97 

Dixon 

35 

11 

11 

Rawl i ns 

3,892 

324 

642 

Di  amondvil  le 

337 

20 

178 

Kemmerer 

1,152 

147 

213 

Green  River 

3,980 

253 

825 

Rock  Springs 

7,031 

469 

1,533 

South  Superior 

206 

38 

45 

Evanston 

2,151 

154 

471 

Lyman 

664 

61 

377 

Mountain  View 

206 

13 

68 

SOURCE:  U.S.  Department  of 

Commerce,  1980 

Census  of  Population 

and 

Housing. 

NOTE:  Data  not  available  for  Maybell ,  Milner,  Phippsburg,  and 
Point  of  Rocks.  Data  on  mobile  homes  not  obtained  for  Colorado. 
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TABLE  3-27 


1980  AGRICULTURAL  EARNINGS 
( thousand  dol lars) 


County 

Livestock 
and  Products 

Crops 

Total 

Col orado 

Moffat 

$10,491 

$2,891 

$13,382 

Rio  Blanco 

7,778 

914 

8,692 

Routt 

10,015 

3,796 

13,811 

Wyomi ng 

Carbon 

38,942 

1,311 

40,253 

Li ncoln 

15,712 

1,851 

17,563 

Sweetwater 

7,506 

328 

7,834 

Ui  nta 

9,537 

611 

10,148 

SOURCE:  Bureau  of 
System,  1982.  BEA 

Economic  Analysis,  Regional  Economic 
Farm  Income  and  Expenditures.  U.S. 

Information 
Department  of 

Commerce,  Washington. 
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AFFECTED  ENVIRONMENT 


Mining 

Coal  production  is  a  significant  mineral  activity  in 
five  of  the  seven  counties  (all  except  Rio  Blanco 
and  Uinta).  In  1980,  a  total  of  40.3  million  tons  was 
produced  in  the  impacted  area,  27.5  million  tons 
coming  from  three  of  the  four  Wyoming  counties 
(none  in  Uinta)  and  12.8  million  tons  from  the  three 
Colorado  counties.  Colorado  coal  production  was 
valued  at  $259  million  and  Wyoming  production  at 
$550  million. 


Recreation 

Hunting  is  the  only  economically  significant  recre¬ 
ation  activity  on  the  tracts.  In  1981,  an  estimated 
total  of  395,000  days  were  spent  by  hunters  in  the 
three  Colorado  counties,  while,  in  1980,  274,000 
days  were  spent  in  three  of  the  four  Wyoming 
counties  (all  except  Lincoln),  which  is  where  wildlife 
impacts  might  occur.  Total  (statewide)  expenditures 
for  this  hunting  activity  are  estimated  at  $43  million 
in  Colorado  and  $15  million  in  Wyoming. 


Local  Government  Finances 


Communities  usually  obtain  most  of  their  rev¬ 
enues  locally.  Previous  studies  in  this  region  have 
shown  that  local  sources  account  for  65  to  95  per¬ 
cent  of  total  community  revenues.  This  large  de¬ 
pendence  on  local  sources  means  that  the  commu¬ 
nities  can  be  highly  impacted  by  developments  that 
affect  their  tax  base.  Regional  school  districts  usu¬ 
ally  are  less  dependent  on  locally  generated  rev¬ 
enues  because  of  state  equalization  formulas. 

Rough  measures  of  local  funding  sources  are 
provided  by  the  per  capita  figures  on  assessed  val¬ 
uation  and  sales  taxes  in  table  3-28.  They  show 
that,  in  general,  the  larger  communities  have  more 
substantial  property  and  sales  tax  bases,  but  that 
these  and  school  district  tax  bases  vary  consider¬ 
ably.  Those  communities  and  school  districts  which 
have  strong  tax  bases,  generally  because  they  are 
either  business,  mining,  or  tourist  centers,  are  in  a 
better  position  to  handle  financial  impacts. 

At  present,  Colorado  communities’  ability  to  in¬ 
crease  these  revenue  sources  is  somewhat  restrict¬ 
ed.  Colorado  state  law  imposes  a  seven  percent 
limit  on  annual  increases  in  property  tax  revenues 
and  a  four  percent  ceiling  on  combined  municipal 
and  county  sales  tax  rates.  However,  Moffat  and 
Rio  Blanco  counties  presently  have  only  two  per¬ 
cent  sales  tax  rates,  while  Routt  County  has  no 
sales  tax  at  all.  Therefore,  communities  in  these 
counties  have  some  leeway  to  raise  revenues. 


In  Wyoming,  maximum  limits  are  imposed  on 
community  mill  levies,  and  sales  taxes  in  all  coun¬ 
ties  are  at  the  maximum  rate  permitted.  School  dis¬ 
trict  property  tax  revenues  in  both  states  are  con¬ 
trolled  by  the  state  equalization  formulas. 

Figures  on  remaining  bonding  capacity  in  table  3- 
28  show  the  amount  of  major  capital  improvement 
that  could  be  funded  from  local  resources.  State 
laws  impose  the  ceilings  shown  in  the  footnotes. 
Most  of  the  communities,  and  all  but  one  of  the 
school  districts,  have  more  than  half  of  their  bond¬ 
ing  capacity  still  available  for  use.  However,  major 
growth  would  impose  capital  improvement  require¬ 
ments  in  excess  of  most  communities’  local  re¬ 
sources. 


SOCIAL  ENVIRONMENT 


Introduction 


The  existing  social  conditions  for  most  of  the 
study  region  reflect  some  influences  of  current  or 
recent  “energy  boom”  experiences.  In  order,  there¬ 
fore,  to  describe  adequately  the  present  social  en¬ 
vironments  of  the  communities  of  the  region,  it  is 
first  necessary  to  outline  briefly’  the  components 
and  general  processes  of  boom  growth  and  decline 
that  each  community  reflects  in  its  social  readiness 
for  growth. 

Among  initial  factors  affecting  the  nature,  sever¬ 
ity,  and  duration  of  social  effects  of  energy  devel¬ 
opment  on  any  community  are  the  following: 

Local  history 

Community  size 

Social  power  mix 

Adequacy  of  physical  facilities  &  housing 
Adequacy  of  social  services  delivery 
Local  value  systems 
Cultural  diversity  of  population 
Type  of  community  integration 

Map  3-5  shows  locations  of  the  communities  that 
would  be  affected  by  the  proposed  leasing,  along 
with  their  relationships  to  each  other  and  to  the  var¬ 
ious  tracts  and  associated  roads.  In  Wyoming  the 
towns  (and  tracts)  are  primarily  spread  along  1-80; 
in  Colorado,  along  U.S.  40.  Craig,  Colorado,  and 
Rawlins  and  Rock  Springs,  Wyoming,  are  the  major 
population  and  trade  centers  of  the  region. 
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TABLE  5-28 


LOCAL  GOVERNMENT  EIMANCIAL  DATA 


Craig 

Dinosaur 

Meeker 

Range ly 

Hayden 

Oak 

Creek 

Steamboat 

Springs 

Yampa 

Assessed  valuation  (1/1/82) 

Total  (000) 

Estimated  per  capita 

$28,109 

2,540 

$428 

670 

$7,006 

2,690 

$8,405 

3,280 

$4,462 

2,310 

$1,716 

1,550 

$58,755 

8,400 

$1,096 

2,110 

Mill  levy  (1/1/82) 

12.00 

13.222 

8.83 

18.94 

23.018 

20.00 

0 

15.00 

Sales  taxes  (1980) 

Total  (000) 

Estlamted  per  capita 

$  1,195 

120 

$  10 

30 

$  138 

60 

$  103 

50 

$  98 

60 

$  41 

50 

$  3,521 

540 

$  0 

0 

Sales  tax  rate  (7/1/81)  ($) 

2.0  ** 

2.0  ** 

2.0  ** 

2.0  ** 

2.0 

3.0 

4.0 

0 

Bonded  debt  (12/31/80)  (000) 

General  obligation 

Revenue 

$  7,015 

60 

$  0 

0 

$  0 

1,347 

$  221 

666 

$  821 

591 

$  170 

0 

$  4,170 

330 

$  0 

199 

Remaining  bonding  capacity  (000)  * 

•  O 

43 

701 

619 

0 

2 

o  o 

110 

Baggs 

Dixon 

Raw  1 1  ns 

Dlamondvl 1 le 

Kemmerer 

9"een 

River 

Rock 

Springs 

South 

Superior 

Assessed  valuation  (1/1/82) 

Total  (000) 

Estimated  per  capita 

$  732 

1,720 

$  1 15 

1,390 

$21,390 

1,910 

$1,562 

1,170 

$6,380 

1,580 

$23,047 

1,770 

$45,057 

2,280 

$  367 

630 

Ml  1  1  levy  (1/1/82) 

8.00 

8.00 

11.00 

8.00 

13.80 

7.00 

1.00 

46.88 

Sales  taxes  (1980) 

Total  (000) 

Estimated  per  capita 

45 

$  100 

$  19 

230 

$  2,198 

190 

$  72 

70 

$  318 

100 

$  2,274 

180 

$  5,777 

300 

$  106 

180 

Sales  tax  rate  (7/1/81  )  ($) 

2.0  t 

2.0  t 

2.0  t 

2.0  t 

2.0  t 

2.0  t 

2.0  t 

2.0  t 

Bonded  debt  (12/31/80)  (000) 

General  obligation 

Revenue 

$  0  tt 

16  tt 

$  100  tt 

30  tt 

$  3,253  tt 

0  tt 

$  0  tt 

0  tt 

$  229  tt 

0  tt 

$  725  tt 

0  tt 

$  0  tt 

0  tt 

$  0  tt 

0  tt 

Remaining  bonding  capacity  (000)  * 

13 

0 

0 

62 

26 

1,119 

1,802 

15 

SOURCES:  Colorado  Division  of  Property  Taxation,  Eleventh  Annual  Report 

Colorado  Division  of  Local  Government,  1980  Local  Government  Financial  Compendium,  and  files 

Colorado  Department  of  Revenue,  Annual  Report  1981 

Wyoming  Taxpayers  Association,  Wyoming  Property  Tax  Rates  1982 

Wyoming  Department  of  Revenue  and  Taxation,  Annual  Report  1981 

Daln  Bosworth,  Inc.,  Financial  Pacts  on  Wyoming  Taxing  Units,  1980  edition 

Data  from  local  governments 

NOTE:  Maybell,  Milner,  Ph  Ippsburg,  and  Point  of  Rocks  are  unincorporated  and  have  no  tax  base. 

*  Fteroerrtage  of  assessed  valuation,  less  general  obligation  bonded  debt.  Percents  are: 

Colorado:  Community:  10$  < 30Jt  of  actual  valuation  which,  at  30$  assessment  rate,  equals  10$  of  assessed  valuation) 

School  Districts:  20$ 

Wyoming:  Communities:  4$,  plus  an  additional  4$  for  sewer  bonds 

School  Districts:  10$ 

t  One-third  of  3$  state  sales  tax  plus  1$  optional  t«.  Dlslrlbuted  according  to  population, 
tt  6/30/80. 

- - - - - - - -  .ron.i  -  - — - - - 
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LOCAL  GOVERNMENT  FINANCIAL  DATA 


Evanston 

Lyman 

Mountain 

View 

Moffat 

County 

School  Dlst. 

Meeker 

School 

D 1 str 1 ct 

Rangely 

Sdhool 

D 1 str 1 ct 

Hayden 

School 

D 1 str 1 ct 

Steanboet 

Sprl ngs 
School  Dlst. 

Assessed  valuation  (1/1/82) 

Total  (000) 

Estimated  per  capita 

$18,206 

2,280 

$2,472 

950 

$1,173 

1 ,640 

$288,703 

20,080 

$34,006 

9,000 

$300,786 

93,940 

$59,028 

19,350 

$87,413 

9,550 

Mill  levy  (1/1/82) 

7.963 

10.821 

8.00 

25.91 

51  .08 

9.19 

27.05 

45.703 

Sales  taxes  (FY  1981) 

Total  (000) 

Estimated  per  capita 

1,357 

210 

548 

240 

161 

260 

Sales  tax  rate  (7/1/81)  ($) 

2.0  t 

2.0  t 

2.0  t 

Bonded  debt  (12/31/80)  (000) 

General  obligation 

Revenue 

334  tt 

0  tt 

81  tt 

0  tt 

0  tt 

0  tt 

7,470 

830 

0 

1,740 

8,440 

Remaining  bonding  capacity  (000)  * 

1,122 

18 

47 

50,271 

5,971 

60, 157 

10,066 

9,043 

South 

Routt 

School  Dlst. 

Raw  1 1  ns 

School 

D 1  str  1  ct 

Kemmerer 

School 

District 

Rock 

Sprl  ngs 

School  Dlst. 

9~een 

River 

School  Dlst. 

Evanston 

School 

D 1 str 1 ct 

Mourrta  1  n 

V 1  ew 

School  Dlst. 

Lyman 

School 

District 

Assessed  valuation  (1/1/82) 

Total  (000) 

Estimated  per  capita 

$36,614 

13,860 

$391 ,515 

30,590 

$169,886 

33,310 

$672,506 

25,970 

$4  58,  140 

27,770 

$381 ,937 

46,020 

$12,448 

4,020 

$34,524 

8,220 

Mill  levy  (1/1/82) 

41.83 

4  5.96 

58.563 

46.21 

48.63 

52.578 

59.157 

52.493 

Sales  taxes  (FY  1981) 

Total  (000) 

Estimated  per  capita 

Sales  tax  rate  (7/1/81)  ($) 

Bonded  debt  (12/31/80)  (000) 

General  obligation 

Revenue 

0  * 

8,265  tt 

2,860  tt 

17,329  tt 

13,680  tt 

1,140  tt 

713  tt 

243  tt 

Remaining  bonding  capacity  (000)  * 

7,323  0 

30,887 

14,129 

49,922 

32,134 

37,054 

532 

3,209 

SOURCES:  Colorado  Division  of  Property  Taxation,  Eleventh  Annual  Report 

Colorado  Division  of  Local  Government,  1980  Local  Government  Financial  Compendium,  and  files 

Colorado  Department  of  Revenue,  Annual  Report  1981 

Wyoming  Taxpayers  Association,  Wyoming  Property  Tax  Rates  1982 

Wyoming  Department  of  Revenue  and  Taxation,  Annual  Report  1981 

Da  In  Bosworth,  Inc.,  Financial  Facts  on  Wyoming  Taxing  Units,  1980  edition 

Data  frcm  local  governments 

NOTE:  May  be  I  I ,  Milner,  Phlppsburg,  and  Point  of  Rocks  are  unincorporated  and  have  notw  base. 

*  Percentage  of  assessed  valuation,  less  general  obligation  bonded  debt.  Percents  are: 

Colorado:  Community:  10 $  (30$  of  actual  valuation  which,  at  30$  assessment  rate,  equals  10$  of  assessed  valuation) 

School  Districts:  20$ 

Wyoming:  Communities:  4$,  plus  an  additional  4$  for  sewer  bonds 

School  Districts:  10$ 

tt  6/30/80. 

*  South  Routt  School  District  has  recently  sold  a  $2.5  million  bond  Issue. 


■  PROPOSED  COAL  LEASE  TRACTS 


WYOMING 

COLORADO 

TRACT  98 

1 

PRAIRIE  DOG 

13 

BYRNE  CREEK 

2 

RATTLESNAKE 

14 

WINTON 

3 

LAY  CREEK 

15 

LEUCITE  HILLS 

4 

SIGNAL  BUTTE 

16 

DEADMAN 

5 

PECK  GULCH 

17 

POINT  OF  ROCKS 

6 

HORSE  GULCH 

18 

PIO 

7 

BELL  ROCK 

19 

INDIAN  SPR  INGS 

8 

ILES  MOUNTAIN 

20 

ATLANTIC  RIM 

9 

WILLIAMS  FORK 

21 

NE  COW  CREEK 

10 

LITTLE  MIDDLE  CREEK 

22 

CORRAL  CANYON 

1  1 

FISH  CREEK 

23 

WILD  HORSE  DRAW 

12 

MIDDLE  CREEK 

i 

24 

0 

100  MILES  T 

Map  3-5.  Relationships  of  Towns,  Tracts,  and  Highways 


106 


AFFECTED  ENVIRONMENT 


Boom  Town  Population  Growth  and 
Decline 


The  factors  listed  above  influence  the  nature  of 
social  impacts  on  given  communities.  These  are 
acted  upon,  however,  by  employment  patterns  (and 
thus  by  population  growth  patterns)  that  are  similar 
from  one  project  to  another.  The  “typical  boom 
town”  goes  through  a  sequence  of  problems  and 
change  processes,  depending  upon  how  its  “readi¬ 
ness”  interacts  with  the  following: 

Type  of  resource  involved  (determines  employment 
sequences  and  proportions  of  types  of  work¬ 
ers) 

Cultural  similarity  between  residents  and  in-migrants 
Construction  worker  transiency  and  turnover 

This  section  will  consider  the  general  form  of  em¬ 
ployment  sequences  for  coal  development.  A 
model  of  the  social  change  processes  which  in 
general  define  a  “boom  town”  is  dealt  with  next.  Fi¬ 
nally,  a  description  of  the  present  social  character¬ 
istics  of  the  communities  expected  to  be  affected 
and  their  readiness  to  absorb  energy  growth  is  pre¬ 
sented.  The  first  two  of  these  are  necessary  to  an 
understanding  of  the  third,  and  all  three  elements 
are  needed  to  clarify  the  nature  of  actual  social  im¬ 
pacts  that  would  result  from  the  leasing  alterna¬ 
tives,  as  described  in  Chapter  4. 

The  typical  employment  pattern  for  coal  mines 
consists  of  a  three-pronged  influx  with  various  exits, 
a  model  of  which  is  shown  in  figure  3-4.  Construc¬ 
tion  workers  enter  in  large  numbers  over  a  short 
time,  followed  later  by  operations  personnel  (admin¬ 
istrators  and  staff  first,  miners  later).  These  popula¬ 
tion  increases,  in  turn,  draw  a  secondary,  or  nonba- 
sic,  population  of  salespeople,  waitresses,  teach¬ 
ers,  equipment  dealers,  social  workers,  and  others. 

Construction  requires  many  specialized  blue 
collar  skills  (carpenters,  electricians,  pipe  fitters, 
plumbers,  etc.)  temporarily.  As  various  stages  start 
and  finish,  transiency  causes  fluctuations  in  the 
population  curve  (wavy  line  in  the  figure),  with  ac¬ 
companying  social  disruption  in  the  community. 

A  “boom”  period  (described  in  the  next  section) 
is  shown  in  the  model  as  the  shaded  lag  time  be¬ 
tween  a  large  influx  of  construction  workers  plus 
early  operations  workers,  and  the  time  when  non- 
basic  employment  is  able  to  catch  up  so  that  serv¬ 
ices  and  facilities  become  adequate.  In  actuality, 
unless  the  town  is  prepared  ahead  of  time,  such 
things  as  housing,  water  and  sewer  systems, 
streets,  schools,  and  other  physical  needs  may  lag 
even  further,  with  corresponding  social  lags.  The 
nonbasic  workers  are  themselves,  of  course,  part 
of  the  growth  impact. 


Some  of  the  nonbasic  workers  are  also  tempo¬ 
rary;  their  numbers  decline  with  the  end  of  con¬ 
struction.  However,  many  of  these  are  probably 
drawn  from  the  local  labor  pool  and  do  not  neces¬ 
sarily  represent  a  large  influx  or  exodus. 

It  is  generally  agreed  by  experts  that  boom  condi¬ 
tions  will  begin  to  appear  if  an  annual  growth  rate  is 
too  great.  The  level  of  “too  great”  is  not  agreed 
upon,  ranging  from  5  to  15  percent  annually.  This 
lack  of  consistency  may  be  due  to  the  fact  that  the 
precise  degree  and  nature  of  impacts  will  vary,  de¬ 
pending  on  the  factors  noted  earlier. 

Some  social  problems  are  created  because  long¬ 
time  residents  tend  to  develop  negative  stereo¬ 
types,  particularly  of  construction  workers.  Local 
perceptions  and  the  behavior  they  induce  are  usu¬ 
ally  more  negative  than  real  cultural  differences  or 
degree  of  transiency  would  justify.  Data  are  insuffi¬ 
cient  to  be  certain,  but  the  best  evidence  indicates 
that  most  construction  workers  are  from  within  the 
region  itself  and  are  not  very  different  (Mountain 
West  Research  1975;  see  also  discussion  in  Green 
River-Hams  Fork  Round  I  Final  EIS,  p.  108).  They 
apparently  remain  as  long  as  possible,  especially  if 
married,  going  from  job  to  job  in  the  area,  some¬ 
times  commuting  some  distance  in  order  to  prolong 
residency  in  one  spot.  Some  differences,  however, 
are  socially  important.  Construction  workers  do 
tend  to  be  younger,  are  more  often  transient  and 
single,  and  usually  come  on  the  scene  before  a 
community  is  able  or  willing  to  receive  them.  They 
place  somewhat  different  demands  upon  the  com¬ 
munity  than  will  more  settled,  older  workers  be¬ 
cause  they  have  fewer  ties  and  less  commitment  to 
the  area.  They  are  often  lonely,  without  local  social 
bonds,  so  are  more  apt  to  frequent  the  bars  in  their 
spare  time  to  find  companionship. 

Some  communities  may  react  to  young  construc¬ 
tion  workers  by  trying  to  close  ranks  to  exclude 
them  in  much  the  same  way  and  using  the  same 
rationale  that  towns  near  military  bases  may  try  to 
shut  out  a  large  influx  of  young  recruits.  These  con¬ 
struction  workers  pose  little  threat  to,  and  do  not 
even  affect,  most  community  social  structures  but 
are  likely  to  be  perceived  as  threats  to  the  safety 
and  stability  of  the  community  because  of  the  nega¬ 
tive  stereotypes. 

Most  operations  workers  are  also  blue  collar,  but 
their  social  impacts  are  different.  High  wages,  per¬ 
manency,  and  the  usual  presence  of  families  pro¬ 
vide  more  ways  for  these  workers  to  become  a  part 
of  the  community.  They  arrive  after  some  social 
and  economic  adjustments  have  been  made,  are 
less  conspicuous,  and  therefore  seem  less  threat¬ 
ening.  They  affect  such  social  institutions  as 
schools,  churches,  and  civic  and  government  orga¬ 
nizations. 
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Figure  3-4.  Model  of  Population  Impacts  on  a  Community 
from  Coal  Development 
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Salespeople,  teachers,  and  other  secondary 
workers  generally  differ  little,  if  at  all,  from  the  exist¬ 
ing  population. 

For  coal  development,  the  boom  will  typically 
close  with  some  slump  in  population  (year  4  and  5 
in  figure  3-4),  requiring  downward  adjustments  in 
services,  housing,  etc.,  followed  finally  by  a  new 
stabilization  at  a  larger  population  than  the  original 
but  smaller  than  the  peak  (years  6  and  following  in 
the  figure).  With  full  production,  social  structural 
and  social  psychological  changes  will  also  slow  to 
an  acceptable,  comfortable  pace  because  of  popu¬ 
lation  leveling.  Of  course,  if  the  population  is  grow¬ 
ing  from  other  sources  as  well-a  rising  baseline- 
the  slump  and  stabilization  may  not  take  place. 

Boom  Town  Social  Change 

A  growing  literature  exists,  of  varying  quality  and 
with  some  contradictions,  describing  the  social  im¬ 
pacts  on  an  unprepared  small  town  subjected  to 
the  sudden  onslaught  of  major  energy  projects. 
Table  3-29  summarizes  what  is  presently  under¬ 
stood  about  changes  in  social  elements  such  as 
social  structures,  at-risk  groups,  attitudes,  and  other 
elements. 

Taken  together,  the  components  of  this  table 
represent  a  model  social  portrait  of  a  boom  town. 
For  instance,  the  fourth  element  of  Part  A,  “Control 
and  Safety,”  shows  that  the  structure  of  law  en¬ 
forcement,  which  is  primarily  charged  with  this  re¬ 
sponsibility,  will  undergo  formalization  (better  equip¬ 
ment,  more  impersonal  procedures,  and  more  pro¬ 
fessionally  trained  personnel  will  replace  less  scien¬ 
tific  equipment,  informal  procedures,  and  less 
trained  personnel).  The  influence  of  the  police  and 
sheriff  departments  in  the  community  will  increase. 
At  first,  need  will  outstrip  supply  of  personnel  and 
equipment  (short-term  negative),  but,  in  the  long 
run,  law  enforcement  services  will  have  improved 
because  of  the  changes  (long-term  positive).  During 
the  transition  the  community  will  define  social  con¬ 
trol  and  safety  as  a  problem  (high  crime  rates,  lock¬ 
ing  doors,  fears  at  night). 

The  interested  reader  is  urged  to  consider  each 
element  line  of  the  model  summarized  by  table  3- 
29  for  its  implications  in  order  to  track  boom  town 
change  processes. 

Affected  Communities  and  their  Readiness 

o 

All  of  the  communities  expected  to  be  affected 
by  the  proposed  leasing,  except  Maybell,  have  felt 
impacts  from  energy  development  in  the  past 
dozen  years  to  some  degree  or  other.  Some  are 
currently  in  boom  situations.  (Maybell  expected 


energy  development  impacts  and  has  been  on  their 
fringes.) 

Table  3-30  summarizes  each  community’s  back¬ 
ground  and  present  readiness  to  absorb  new 
growth.  Obviously,  a  very  small  community  and  a 
larger  town  with  equally  good  readiness  will  be  able 
to  absorb  quite  different  numbers  of  persons.  The 
table  shows  that  the  earlier  histories  of  some,  but 
not  all,  towns  continue  to  affect  their  present  ability 
to  accommodate  new  growth  (column  9). 

A  number  of  towns  have  only  recently  completed 
a  boom  cycle,  while  others  are  currently  in  the 
midst  of  boom  conditions.  With  the  exception  of  Ev¬ 
anston,  the  larger  towns-Craig,  Steamboat  Springs, 
Rawlins,  Rock  Springs,  and  Green  River-generally 
have  a  good  ability  to  absorb  new  growth.  They 
have  recently  passed  through  severe  booms,  fol¬ 
lowed  by  a  time  of  catching  up  during  which  growth 
pressures  eased  and  citizens  had  time  to  adjust  to 
new  social  structural  systems,  modified  norms,  di¬ 
versification  of  power,  and  other  changes. 

The  very  small  towns,  whose  social  integration  is 
based  upon  informality,  are  highly  vulnerable  to 
social  disruptions  unless  the  community’s  attitudes 
are  very  positive  toward  growth  and  growth  rates 
are  kept  slow. 

In  general,  no  community  in  the  study  region 
today  should  be  caught  off  guard  by  new  coal  leas¬ 
ing.  They  are  all  familiar  with  boom  processes,  and 
most  have  experienced  them.  A  town’s  ability  to 
prepare  in  advance  for  growth  may  be  constrained 
by  a  lack  of  funds  and  (even  more  so)  by  a  lack  of 
accurate  growth  estimates  toward  which  to  direct 
preparations.  Industry  projections  of  labor  needs, 
projected  scheduling  of  projects  in  a  given  area, 
and  even  what  projects  may  in  fact  go  at  all,  are 
impossible  to  specify  adequately.  But  simple  com¬ 
munity  awareness  of  what  is  involved,  based  on 
what  has  taken  place  before,  is  in  itself  one  impor¬ 
tant  element  in  social  preparation  for  change. 


TRANSPORTATION 


Major  transportation  corridors  in  the  area  are 
U.S.  40  and  the  Denver  and  Rio  Grande  Western 
Railroad  in  Colorado  and  1-80  and  the  Union  Pacific 
Railroad  in  Wyoming.  Map  3-6  shows  all  of  the  af¬ 
fected  roads  in  the  study  region.  It  also  shows 
these  roads  broken  out  by  road  segment  (A,  B,  C, 
etc.). 
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TABLE  >29 

SOCIAL  IMPACTS:  PORTRAIT  OF  A  BOOMTOWN* ** 


A.  Social  Structure 

Forma  1 Izat Ion 

Power/ 

1 nf 1 uence 

Personnel /FacI 1 Itles 
Short  Term  Long  Term 

Defined  *** 

as  Social 

Prob lem 

Po  1 1 1  leal 

Occurs 

** 

Longtlmers  - 

- 

+ 

Newcomers  + 

Econcm  Ic 

Occurs 

Longtlmers  - 

- 

+ 

Newcomers  + 

Educat  lonal 

Occurs 

N/A 

- 

+ 

Contro  1 /Safety 

Occurs 

+ 

- 

+ 

Yes 

Religious 

Occurs 

- 

— 

+ 

Recreat Ion  al 

Occurs 

N/A 

- 

+ 

Yes 

Heal  th-Phys  leal 

Occurs 

+ 

- 

+ 

Yes 

Health-Mental 

Occurs 

+ 

- 

+ 

Yes 

Social  Services 

Occurs 

+ 

+ 

Yes 

Def  1  ned 

Wei  1 

Being 

1  nteract  Ion 

Economic  as  Social 

B.  Social  Groups  Power 

Physlca 1 

Economic  Psychological 

Opportunities 

Opportunities  Problem 

El  der  1  y 

- 

+ 

+ 

+  - 

+  - 

N/A 

Yes 

Youth 

N/A 

+  - 

+ 

+  - 

+ 

+ 

Yes 

Women 

Short  term 

- 

+  - 

+ 

- 

+  - 

+  - 

Yes 

Long  term 

+ 

+  - 

+ 

- 

+  - 

+ 

Men 

+ 

+ 

+ 

+  - 

+ 

+ 

Ranchers 

- 

0 

+ 

+  - 

+  - 

+  - 

Def  1  ned 

C.  SocI a  1 /Physical 

as  Social 

Conditions 

Short 

Term 

Long  Term 

Problem 

Housi ng 

- 

0 

(short  term)  Yes 

Noi  se/D  I  rt 

- 

+  - 

Yes 

Traf f Ic 

- 

- 

Yes 

Unemp 1 oyment 

+  (would  decrease) 

+  - 

Living  Costs 

+  - 

+  - 

(short  term)  Yes 

Qual I ty  of  Life 

+  -  i 

0 

+  -  0 

D.  Attitudes/Values 

Short  Term 

Long  Term 

Energy 

+  - 

+  0 

BLM 

+  - 

+  - 

Local  Traditions 

- 

- 

"Worl d  V  lew" 

+ 

+ 

L  Iber  a  1 1  sm 

+ 

+ 

Community  Changes 

' 

+  - 

*  This  table  Is  an  attempt  to  summarize  existing  literature  on  what  happens  to  a  town  In  an  energy 
boom.  Literature  referenced  Includes  Albrecht  (n.d.);  Bates  (1978);  Cortese  (1979);  Cortese  & 
Jones  (1977);  Freudenburg;  (all  Items  In  BIbllo);  Gilmore  (all  Items  In  Bib  1 1  o ) ;  Jobes  (1976); 
Kassover  &  McKeown  (n.d.);  Lantz  &  McKeown  (1979);  Llllydahl  et  al  (1982);  Margolls  (n.d.);  Moen 
et  al  (1979);  Moen  (1983);  Wilkinson  (1982);  Welse  (1979);  and  especially  Pacific  Sociological 
Review  (July  1982 ) . 

**  See  text  for  explanation. 

***  A  social  situation  only  beccmes  a  "social  problem"  when  society  Identifies  It  as  such. 

There  Is  public  recognition  of  a  need  for  solutions  to  these  problems  but  not  necessarily 
agreement  on  what  solutions  should  be. 

+  Poslttve  Impact  -  Negative  Impact  0  No  Change  N/A  Not  Applicable 

+  -  Positive  for  some  persons/groups,  or  under  some  conditions;  negative  for  other  persons/groups,  or 
under  some  ether  condition.  110 


TABLE  3-30 


SOCIAL  COMPONENTS  MD  READINESS  FOR  ADDITIONAL  GROWTH:  STUDY  AREA  COMMUNITIES 


Co  1 umn  1 

Community 

2 

1980 

Popu- 
1  at  I  on 

3 

Important 

H I  s  tor  I  ca  1 

Factors 

4 

Recent  Energy 
Impacts 

(1970  -  Present) 

5 

Present  Social 

Condition 

6 

Local 

Values 

7 

SocI  al 

Power 

8 

Ccmmun  I  ty 

1  ntegra- 
t  ion 

9 

Present 
Abi 1  I  ty 
To  Absorb 

Growth 

COLORADO: 

Craig 

10,239 

1  so  lated  ranch  I  ng 
center;  harsh  cli¬ 
mate;  old  west 
flavor;  self-suf¬ 
ficient,  ranchers 
dominant  power 

Craig  Powerp lant, 

Un Its  1  ,  2,  3 

Coal 

Boom  over  1981 

Stable;  caught  up  on  most 
facilities  and  services; 
many  outside  linkages; 
formalized  social  services 
and  controls;  adequate 
housl ng 

M I xed , 

New 

on 

old 

Mixed 

Ur  ban 

Excel  lent 

j 

Maybel 1 

( Un I ncorporated) 

240 

Not  relevant 

A  few  residents 
changed  from  ranching 
and  small  business  to 
energy  work  In  Craig. 

1  n  shadow  of  stal  led 

Cross  Mountain  Dam 
proj  ect 

Slow  growth  as  bedrocm 
for  Craig;  expanding  sewer 
and  water;  volunteer  ser¬ 
vices,  informal  planning; 
some  hunting  and  pass¬ 
through  tourism 

Con¬ 

serva¬ 

tive 

Ranchers 

Close 

1  n formal 

Fair 

D I  nosaur 

31  2 

(1983: 

near 

1 ,000) 

Not  relevant 

Western  Fuels  Coal 

Mine  and  electric 

train  construction 

Boon  I  n  progress 

In  midst  of  boon;  many 
trailers;  town  struggling 
to  keep  up  with  new  facil¬ 
ities  needs;  will  slow 
somewhat  when  construc¬ 
tion  completed 

Mixed 

Und  I  f  fer- 

entl ated 

Close 

1  n  formal 
Chang  I  ng 

Poor 

Range ly 

2,126 

(1983  : 

about 

3,400) 

Very  Isolated; 
al  ways  an  energy 
town;  old  oil  and 
gas  beccm  I  ng  de- 
p  leted  but  st  1 1  1 
Important;  orient¬ 
ed  to  Vernal,  Utah 

Western  Fuels  Coal 

Mine  and  electric 

train  construction 

Boom  In  prog~ess 

In  midst  of  boom;  housing 
shortages;  excel  lent  mit¬ 
igation  monies  from  West¬ 
ern  Fuels;  expansion  frcm 
recent  purchase  of  BLM 
land;  reluctance  to  acoept 
transients;  may  slow  some¬ 
what  when  mine  operational 

Con- 

serva- 

t  i  ve 

L Iber- 

al  I  z- 
I  ng 

Energy, 
Divers  I f y— 
i  ng 

Formal- 

izing 

Poor 
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TABLE  3-30 
(Cont I nued) 


SOCIAL  COMPONENTS  AND  READINESS  FOR  ADDITIONAL  GROWTH:  STUDY  AREA  COMMUNITIES 


Column  1 

Commun Ity 

2 

1980 

Popu¬ 

lation 

3 

Important 

HI  sforica  1 

Factors 

4 

Recent  Energy 

Impacts 

(1970  -  Present) 

5 

Present  Soci  al 

Condition 

6 

Loca  1 

Va 1 ues 

7 

Soci  al 

Power 

8 

Commun  I  ty 

1  ntegra- 
tion 

9 

Present 

Abi  lity 

To  Absorb 

Growth 

Meeker 

2,369 

1  so lated,  domin¬ 
ance  of  ranch  I  ng ; 
hunt! ng  and  f  ish- 
I  ng  tour  I  sm 

Ca  and  Cb  oil  shale 

Coal 

Boom  over  1981 

Town  in  slump;  uncertainty 
of  future  of  oil  shale 
and  coal;  conflict  with 

Bar  70  Enterprises  over 
land,  water,  development 
control . 

Con- 

serva- 

t  i  ve. 

Liber¬ 
al  I  z- 

ing 

Ranchers, 

Energy; 

Di  vers  I  fy- 
i  ng 

Formal¬ 
ize  ng 

Good 

Steamboat 

Spr I ngs 

6,480 

(1983: 

about 

7,800) 

Most  growth  tour¬ 
ist  related  (ski¬ 
ing,  f  I  s  h  I  ng  , 
hunt  I ng) 

Ranching,  coal 

Coal  ,  but  most  impacts 
from  growth  of  ski 
industry 

Continuing  ski  growth 

Coal  slowdown;  many  out¬ 
side  linkages;  large  pro¬ 
portion  young  transients. 

More 

1  ibei — 

al 

than 

gener¬ 

al 

region 

Ski  owners.  Urban 
business; 

Ranch  i  ng  on 

wane 

Good 

Hayden 

1 ,647 

Ranch  1  ng  ,  coal 

Hayden  Powerplant, 

Units  1  &  2 

Coal 

Boom  over  1 981 

Stab  le;  some  persons  work 
In  Craig;  coal  slowdown; 
oriented  to  both  Craig  and 
Steamboat  Springs 

Con¬ 

serva¬ 

tive, 

L  I  ber- 

al  iz- 

ing 

M  Ixed 

Some 

Forma  1- 

izat  Ion 

Good 

Oak  Creek 

890 

Coal 

Bedroom  for  Steam¬ 
boat  service  work¬ 
ers 

Coal  growth 

Minor  boom  over  1982 

Stab  le-to-s  1  ump 

Coal  mines  reaching 
dep  let  Ion 

Con- 

serv  a- 

t  i  ve 

Mixed 

Stab  le 

Mostl  y 

1  nformal 

Fa!  r 
(may  be¬ 
come  good 

if  mi nes 

not  re¬ 
newed) 
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TABLE  3-30 
(Cont  1  nued) 


SOCIAL  COMPONENTS  AND  READINESS  FOR  ADDITIONAL  GROWTH:  STUDY  AREA  COMMUNITIES 


Column  1 

Commun I ty 

2 

1980 
Pop  u- 
1  at  1  on 

3 

Important 

HI  storlcal 

Factors 

4 

Recent  Energy 
Impacts 

(1970  -  Present) 

5 

Present  Social 

Condition 

6 

Local 

Va 1 ues 

7 

SocI  al 

Power 

8 

Commun I ty 

1 ntegra- 
tlon 

9 

Present 
Abl 1 I ty 
To  Absorb 

Growth 

Yam  pa 

450 

Hunting  and  fish¬ 
ing  tourism 

Ranch  I  ng 

Seme  persons  work 

I n  Ph Ippsburg 
railroad  yards 

Coal  growth 

No  boom 

Slump  from  coal  slowdown 
USFS  expansion 

Tightly  knit 

Con¬ 

serva¬ 

tive 

Undlf fer- 

ent  I  a ted 

C  lose 

Informal 

Good 

Ph  Ippsburg 
(Un  Incorporated) 

200 

Railroad  shops 

Coal  growth 

No  boom 

Tightly  knit,  stable; 
strong  Internal  cohesion 

Corr- 

serva- 

tl  ve 

Und  1  f  fer- 

ent  l  ated 

Close 

1  n  formal 

Poor 

MI  1 ner 

(Un  I ncorporated) 

150 

Not  relevant 

Coa  1  g~  owt  h 

No  boom 

Some  growth;  bedroan  for 
Stearrboat  service  workers 
and  Hayden  plant 

Con- 

serva- 

tl  ve 

Und  I  ffer- 

ent  I  ated 

1  nfonmal 

Poor 

WYOMING: 

Raw  1 1  ns 

1 1  ,547 

Ranch  Ing;  old  west 
flavor;  transpor¬ 
tation  center; 
coal ,  oil  and  gas; 
hunting  and  fish¬ 
ing,  j  ade  and 
other  rock  hound¬ 
ing  tourism 

Coal ,  ol 1  and  gas, 
uran  I urn 

Boom  over  1980-1981 

Decline,  caught  up  on 
most  facilities  and  ser¬ 
vices;  many  outside  link¬ 
ages;  formalized  social 
services  and  controls; 
surpl us  housl ng,  15$ 
mob I 1 e  homes 

Mixed , 
Some 

new  on 

old, 

stll  1 
large¬ 
ly 

con¬ 

serva¬ 

tive 

Mixed 

Urba  n 

Excel  lent 

Baggs 

515 

(Baggs 

D I xon ) 

Ranch  I  ng,  coal  , 
ol  1  and  gas,  tran¬ 
siency;  decline 
before  1970 

Oil  and  gas 

Population  fluctuation 

Considerable  transiency 
(oil  and  gas);  54$  mobile 
homes  1980;  core  of  old- 
timers 

Con- 

serv  a- 

1 1  ve 

Ranchers, 
but  mostl y 
undlf feren- 

t I ated ; 
chang I ng 

1  n formal 
Chang  I  ng 

Poor 

TABLE  3-30 
(Cont i nued) 

SOCIAL  COMPONENTS  AND  READINESS  FOR  ADDITIONAL  GROWTH:  STUDY  AREA  COMMUNITIES 


Column  1 

2 

3 

4 

5 

6 

7 

8  9 

Pr esent 

1980 

1  mport  ant 

Recent  Energy 

Comm  un I  ty  Ab  I  1 I ty 

Popu- 

Historical 

Impacts 

Present  Social 

Local 

SocI  al 

Integra-  To  Absorb 

Community 

1  at  ion 

Factors 

(1970  -  Present) 

Condition 

Va 1 ues 

Power 

tlon  Growth 

Pol nt  of  Rocks 

210 

Not  relevant 

Brldger  Powerplant  and 

Trailer  vll  lage;  no  ser- 

Not 

Not  I nte- 

Poor,  Very  poor 

(Uni ncorpora+ed) 

coal  mines 

vices  or  facilities  except 

I  nte- 

grated 

1  n formal 

(1-80  entrance) 

truck  stop;  many  single 

grated 

Boom  ending 

transients 

South  Superior 

586 

Or Iglnal  1  y  rail- 

Brldger  Powerplant  and 

Rejuvenation  of  town; 

Con- 

Undlf  fer- 

Close,  Fair 

road  coal 

coal  mines 

some  new  homes,  18$  mobl le 

serva- 

e  nt  1 ated 

1  nf ormal 

Deep  dec  1 1 ne  unt 1 1 

1970's 

Boom  ending 

homes  1980;  want  growth 

1 1  ve 

Rock  Sprl ngs 

19,454 

Or  1  gin al 1 y  ra  1 1- 

Brldger  Powerplant 

Recent  decline;  cultural 

Dl- 

MI  xed 

Urban  Good 

road  coal ;  many 

and  coal  mines;  trona 

diversity;  much  new  hous- 

verse 

non-English  speak- 

mines;  much  negative 

I  ng;  "c  leaned  up"  law 

I  ng  ml ners  so  pre- 

natural  media  atten- 

enforcement;  town  beaut  I- 

sent  h  Igh  ethn  ic 

tlon  In  1970's  because 

flcatlon;  caught  up  on 

dl  vers  I  ty 

of  boon;  serious  hous- 

services  and  facilities; 

Dec  1 i ne  when  rail- 

Ing  problems 

formalized  services  and 

road  changed  to 

controls;  many  outside 

dl esel 

Boom  over 

linkages;  20$  mobile  homes 
1980.  Possible  restraints 
on  expansion  due  to  sur¬ 
rounding  public  lands. 

Green  River 

12,807 

Original  major 

Trona 

Decline  but  stll  1  impor- 

Di- 

Mixed 

Urban  Good 

railroad  center 

tant  railroad  center; 

verse 

for  passengers. 

Boon  over 

tourism;  much  new  housing; 

freight,  fueling 

many  outside  linkages;  19$ 

and  workers;  coal 

mobile  homes  1980.  PossI- 

mining  shift  to 

b  le  restraints  on  expan- 

trona;  center  for 

slon  due  to  surrounding 

construction  of 

pub  1  Ic  lands . 

Flaming  Gorge; 

John  Wesley  Powel I 
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TABLE  3-30 
(Cont I nued) 


SOCIAL  COMPONENTS  AND  READ  I  NESS  FOR  ADDITIONAL  GROWTH:  STUDY  PR  Eh  COWIMITIES 


Column  1 

2 

3 

4 

5 

6 

7 

8 

9 

Present 

1980 

Important 

Recent  Energy 

Commun  I  ty 

Abl  lity 

Pop  u- 

HI  sforlcal 

Impacts 

Present  Socl  al 

Loca  1 

Socl  al 

1  ntegra- 

To  Absorb 

Community 

1  at  Ion 

Factors 

(1970  -  Present) 

Condition 

Va 1 ues 

Power 

t  Ion 

Growth 

Kemmerer 

3,273 

Isolated;  on  Over- 

Overthrust  Belt  oil 

Rapid  growth,  some  fact  II- 

Con- 

MI  xed 

Formal- 

Fair 

thrust  Belt;  orig- 

and  gas; 

ties  and  services  short- 

serva- 

izing 

Dl amondv 1 1  le 

1  ,000 

Inal  1  y  commer cl  al 

coal  power  plant 

ages;  trailer  parks; 

1 1  ve. 

coal  for  railroad 

trans I ency 

Liber- 

shipment;  decline 

Boom  In  progress 

D i amondv 1  lie  bedroom  for 

a  1 1  z- 

when  Hoover  Dam 

Kemmerer;  50$  mob!  le  homes 

Ing 

bul  It;  coal  mines 

(D I amondv I 1 le) ,  16$  mobile 

dangerous  due  to 
gas  pockets 

homes  (Kemmerer)  1980 

Evanston 

6,421 

On  Overthrust 

Overthrust  Belt  oil 

Rapid  growth;  facilities 

Con- 

M i xed , 

Formal- 

Poor 

Belt;  Mormon  set- 

and  gas; 

and  services  shortages; 

serva- 

chang  I  ng 

izing 

tlement;  railroad 

much  transiency;  amenities 

1 1  ve. 

town;  coal  but  de- 

lacking;  20$  mobile  homes 

Con- 

cllne  with  ofher 

Boom  In  progress 

1980.  Strong  Mormon  In- 

f  1  lets 

power  services; 

f 1 uence 

(Mor- 

coal  mines  danger¬ 
ous  due  to  gas 
pockets;  agricul¬ 
ture  stll  1  Impor¬ 
tant 

mon) 

Lyman 

2,284 

Not  relevant 

Overflow  bedroom 

Residential  community. 

Con- 

Undlf  feren- 

-  Largely 

Poor 

ccmmunltles  for  energy 

not  full  services  and 

serva- 

t I ated 

1  nformal 

Mountain  View 

628 

In  Evansfon  area- 

facilities;  outside  link¬ 
ages  to  regional  towns; 

52$  mobile  homes  1980. 

1 1  ve 

GREEN  RIVER  -  HAMS  FORK  EIS  COAL  REGION 

0  100  MILES 
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Map  3-6.  Major  Highways 
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AFFECTED  ENVIRONMENT 


Highways 

Tables  3-31  and  3-32  show  traffic  volumes  for 
both  the  Colorado  and  Wyoming  roads  by  road 
segment  in  1980  and  1981  respectively.  These 
tables  also  show  volume  to  capacity  coefficients.  If 
the  capacity  at  peak  hour  traffic  exceeds  1.00,  a 
lowering  of  the  service  level  will  occur,  indicating  an 
impact  on  that  road  segment.  A  coefficient  of  .80  to 
1.0  indicates  a  high  probability  for  at  least  momen¬ 
tary  or  minor  road  congestion.  The  capacity  figure 
is  for  level  of  service  “C”,  which  means  traffic  is 
able  to  average  50  miles  per  hour.  The  peak  hour 
traffic  is  the  30th  highest  traffic  hour  that  can  be 
expected  for  the  year.  The  tables  show  that  most 
of  the  road  segments  in  Wyoming  and  Colorado  are 
at  less  than  50  percent  of  capacity  during  peak  traf¬ 
fic  hours.  The  transportation  systems  are  adequate 
to  meet  present  demands. 

Tables  3-31  and  3-32  also  show  the  number  of 
traffic  accidents  for  each  of  the  road  segments. 
The  accident  rate  is  based  on  the  number  of  acci¬ 
dents  which  occur  per  million  miles  driven.  The 
number  of  accidents  for  each  year  is  determined  by 
the  following  formula:  Segment  length  times  aver¬ 
age  daily  traffic  times  accident  rate  times  365  divid¬ 
ed  by  1 ,000,000.  The  accident  rates  used  are  as¬ 
sumed  to  remain  constant  over  time. 


Railroads 


The  Denver  and  Rio  Grande  Western  Railroad  in 
Colorado  runs  between  Craig  and  Denver  and  from 
Bond  to  Grand  Junction.  For  trains  moving  east  the 
major  constraint  on  the  line’s  capacity  is  the  Moffat 
Tunnel,  which  is  located  between  Bond  and 
Denver.  The  Union  Pacific  Railroad  is  a  double 
track  mainline  running  east  and  west  across  the 
southern  part  of  Wyoming.  Most  of  the  trackage  is 
controlled  by  centralized  traffic  control,  an  ad¬ 
vanced  signaling  system,  with  the  balance  con¬ 
trolled  by  an  automatic  block  signaling  system. 
Overall  traffic  for  both  railroads  has  declined  since 
1980  due  to  the  current  economic  downturn. 

There  are  highway  at-grade  crossings  in  Colora¬ 
do  that  occur  on  the  Denver  and  Rio  Grande  West¬ 
ern  line  from  Craig  to  Denver  and  Bond  to  Grand 
Junction.  Funds  for  any  required  grade  separations 


would  be  expected  to  come  from  Federal,  state, 
and  local  governments  as  well  as  the  railroad.  Due 
to  lack  of  data,  no  exposure  factors  or  hazard  rat¬ 
ings  are  given  for  the  grade  crossings  on  highways 
and  other  rural  roads. 

State  highways  in  Wyoming  have  at-grade  cross¬ 
ings  with  the  Union  Pacific  mainline  at  only  two 
places,  Pine  Bluff  and  Carter.  Both  of  these  cross¬ 
ings  are  scheduled  for  grade  separation  construc¬ 
tion  in  1984.  At-grade  crossings  also  occur  with 
county  roads,  but  no  data  is  available  to  analyze 
the  hazard  ratings  or  exposure  factors. 


Noise 


The  general  noise  level  in  the  study  area  is  ap¬ 
proximately  30  to  40  decibels  in  undeveloped 
areas,  based  on  representative  levels  according  to 
population  densities  (U.S.  Department  of  Com¬ 
merce  1977).  However,  specific  areas  such  as  high¬ 
ways,  urban  areas,  power  plants,  and  existing 
mining  operations  have  noise  levels  significantly 
greater  than  the  40-decibel  figure. 

The  existing  noise  levels  next  to  highways  gener¬ 
ally  range  from  50  to  80  decibels  equivalent  con¬ 
tinuous  sound  level,  as  shown  in  table  3-33.  All  fig¬ 
ures  are  estimates;  no  actual  measurements  for 
any  noise  levels  were  made.  The  table  also  gives 
the  distance  to  the  50-decibel  contour,  which  is  the 
distance  from  the  road  to  the  point  the  noise  level 
would  reach  50  decibels.  The  Environmental  Pro¬ 
tection  Agency  standard  for  noise  in  residential 
areas  is  50  decibels.  The  existing  traffic  noise 
levels  were  estimated  based  upon  the  projected 
traffic  volumes  for  each  highway  as  shown  in  the 
Transportation  section.  Noise  generated  from  rail 
traffic  has  an  equivalent  continuous  sound  level  of 
approximately  75  to  80  decibels  (at  100  feet)  along 
the  rail  lines. 

Noise  is  also  generated  by  mining  operations  in 
the  region.  Strip  mines  and  gravel  quarry  operations 
have  an  equivalent  continuous  sound  level  of  ap¬ 
proximately  78  decibels  at  500  feet,  while  under¬ 
ground  mines  generate  less  noise  (60  to  66  deci¬ 
bels).  The  adverse  affects  of  noise  depend  upon 
the  noise  level,  its  source  and  location,  sensitivity 
of  receptors,  barriers,  and  frequency  range,  among 
other  variables. 
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TABLE  3-31 


AFFECTED  COLORADO  HIGHWAYS 


Road 

Segment 

Route 

Locat I  on 

1980 

ADT 

DHV 

1980 

PHT 

Capacl  ty 

Vol .  @  Svc. 

Level  "C" 

PHT 

Capacity 

Segment 

Length 

Acctd. 

Rate 

Total 

Accl d. 

A 

U.S.  Hwy  40 

Craig  to  Lay 

1,600 

.14 

192 

910 

.21 

17.4 

1 .61 

16 

B 

U.S.  Hwy  40 

Craig  to  Hayden 

3,400 

.12 

408 

680 

.60 

14.8 

2.88 

53 

C 

U.S.  Hwy  40 

Hayden  to  Steamboat  Spgs. 

3,800 

.12 

456 

680 

.67 

23.4 

2.53 

82 

D 

St.  Hwy  13/789 

Craig  to  Haml Iton 

2,500 

.12 

300 

790 

.38 

12.8 

2.95 

34 

E 

St.  Hwy  13/789 

Hamilton  to  Nine  Mile  Gap 

1,350 

.1  2 

162 

790 

.21 

22.9 

3.28 

37 

F 

St.  Hwy  13/789 

Meeker  to  Nine  Mile  Gap 

2,050 

.12 

246 

760 

.32 

10.9 

3.84 

31 

G 

St.  Hwy  317 

Hamilton  to  Pagoda 

100 

.20 

20 

640 

.03 

12.2 

10.30 

5 

H 

St.  Hwy  394 

Craig  to  Routt  County  Line 

1  ,500 

.15 

225 

740 

.30 

9.4 

11.96 

62 

1 

St.  Hwy  131 

U.S.  Hwy  40  to  Oak  Creek 

1,200 

.20 

240 

620 

.39 

16.7 

5.02 

37 

J 

St.  Hwy  131 

Oak  Creek  to  Yampa 

1,100 

.20 

220 

760 

.29 

9.4 

15.42 

58 

K 

U.S.  Hwy  40 

Lay  to  Dinosaur 

700 

.14 

98 

680 

.14 

68.1 

1 .70 

30 

L 

St.  Hwy  64 

Rangel y  to  County  Rd  #1 

2,950 

.12 

354 

820 

.43 

2.9 

2.54 

8 

SOURCE:  Colorado  Department  of  Highways  1980. 


NOTE:  ADT  =  average  dally  traffic,  DHV  =  design  hourly  volume,  and  PHT  =  peak  hour  traffic 
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TABLE  3-32 


AFFECTED  WYOMING  HIGHWAYS 


Road 

Segment 

Route 

Locat 1 on 

1980 

ADT 

DHV 

1980 

PHT 

Capacl  ty 

Vol.  @  Svc. 

Level  "C" 

PHT 

Capacity 

Segment 

Length 

Accld. 

Rate 

Tofa  1 

Accld. 

A 

1-80 

Evanston  to  Green  River 

7,508 

.12 

901 

4,380 

.21 

86 

1.21 

285 

B 

o 

00 

G~een  River  to  Rock  Spgs. 

12,143 

.12 

1,457 

4,380 

.33 

14 

2.15 

133 

C 

CD 

O 

Rock  Spgs.  to  C  res  ton  Jet. 

7,394 

.12 

887 

4,380 

.20 

82 

1.12 

248 

D 

00 

o 

Creston  Jet.  to  Rawlins 

6,948 

.12 

834 

4,440 

.19 

26 

1.01 

67 

E 

00 

o 

Raw  1 1  ns  to  S 1  nc  la  Ir 

6,858 

.12 

823 

4,620 

.18 

6 

1 .42 

21 

F 

St.  Hwy  71 

Rawlins  to  20  Mile  Road 

2,716 

.12 

326 

1,056 

.31 

2 

4.66 

9 

G 

St.  Hwy  789 

1 

1-80  to  Baggs 

897 

.14 

126 

729 

.17 

51 

1.64 

27 

H 

St.  Hwy  430 

Rock  Springs  to  State  Line 

351 

.16 

56 

684 

00 

o 

• 

63 

1.08 

9 

1 

U.S.  Hwy  191 

Rock  Springs  to  Farson 

2,100 

.12 

252 

722 

.35 

41 

2.35 

74 

J 

U.S.  Hwy  189 

1-80  to  Kemmerer 

1,253 

.15 

188 

564 

.33 

37 

1.86 

31 

SOURCE:  Wyoming  State  Highway  Department  1981. 

NOTE:  ADT  =  average  dally  traffic,  DHV  =  design  hourly  volume,  and  PHT  =  peak  hour  traffic. 


TABLE  3-33 


NOISE  LEVELS  FOR  AFFECTED  HIGHWAYS 


Colorado  Highways  1980 

Wyoming 

Hi ghways 

1981 

Road 

Segment* 

Leq  (dB) 

0  50  Ft. 

Distance  t 
to  50  dB 
Contour 

Road 

Segment* 

Leq  (dB) 

@  50  Ft. 

Distance  t 
to  50  dB 
Contour 

A 

69 

450 

A 

79 

1,450 

B 

71 

600 

B 

80 

1,600 

C 

71 

600 

C 

78 

1,350 

D 

73 

700 

D 

79 

1,450 

E 

72 

650 

E 

78 

1,350 

F 

72 

650 

F 

71 

600 

G 

50 

50 

G 

78 

1,350 

H 

62 

200 

H 

76 

850 

I 

62 

200 

I 

71 

600 

J 

62 

200 

J 

70 

550 

K 

68 

400 

L 

68 

400 

SOURCE: 

Planning  in 
1976. 

the  Noise  Environment,  U.S 

.  Air 

Force  et  al 

. ,  December 

*  Road 

segments  are 

portrayed  on  the 

transportation 

map  in  the  preceding 

section. 

t  Distance  is  given  in  feet  and  does  not  consider  barriers,  such  as 
topography,  or  other  noise  sources  adjacent  to  the  highway. 
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CHAPTER  4 


ENVIRONMENTAL  CONSEQUENCES 


INTRODUCTION 


This  chapter  addresses  the  impacts  of  the  five  al¬ 
ternatives  described  in  Chapter  2:  No  Action,  Low 
Production,  Moderate  Production,  High  Production, 
and  Maximum  Production.  The  No  Action  alterna¬ 
tive  portrays  baseline  development  trends  in  the 
region  through  the  year  2000.  As  described  in 
Chapter  2,  this  alternative  includes  Little  Middle 
Creek  Tract  as  a  potential  emergency  bypass  lease 
but  none  of  the  other  23  coal  lease  tracts.  The  dis¬ 
cussion  of  baseline  trends  focuses  on  development 
which  could  result  in  significant  cumulative  impacts 
when  combined  with  new  Federal  coal  leasing. 

In  turn,  analysis  of  the  four  leasing  alternatives 
focuses  on  two  kinds  of  impacts:  (1)  significant  cu¬ 
mulative  impacts  of  leasing  a  given  number  of 
tracts  in  combination  with  projected  baseline  devel¬ 
opment  and  (2)  significant  localized  impacts  associ¬ 
ated  with  individual  tracts.  Given  the  inconclusive¬ 
ness,  or  lack,  of  certain  data,  the  extent  or  signifi¬ 
cance  of  a  few  impacts  cannot  be  determined. 
These  impacts  have  been  identified  as  potential 
problem  areas  and  may  need  to  be  addressed  in 
the  permit  application  package  required  of  the 
lessee  prior  to  development.  The  overall  emphasis 
of  the  analysis  is  on  residual  or  unresolved  impacts 
remaining  after  application  of  the  mitigation  require¬ 
ments  described  in  Chapter  2,  which  are  consid¬ 
ered  part  of  the  proposed  leasing  actions.  Addition¬ 
al  measures  which  could  potentially  mitigate  ad¬ 
verse  impacts  are  also  presented. 

There  is  no  way  to  predict  which  coal  lease 
tracts,  or  combination  of  lease  tracts,  may  be 
leased,  nor  is  there  any  way  to  predict  in  detail  how 
a  tract  would  be  developed  if  it  is  leased.  There¬ 
fore,  a  worst-case  analysis  has  been  used  to  (1) 
ensure  that  all  potential  significant  impacts  are  con¬ 
sidered  and  (2)  identify  problems  which  would 
affect  the  leasing  decisions. 

Impacts  of  the  five  alternatives  are  presented  by 
resource  or  environmental  component.  Resources 
are  dealt  with  in  the  same  order  as  they  are  pre¬ 
sented  in  Chapter  3.  Alternatives  are  analyzed 
under  each  resource  in  the  same  order  as  they  are 
introduced  in  Chapter  2,  i.e.,  No  Action,  Low,  Mod¬ 
erate,  High,  and  Maximum. 


ANALYSIS  ASSUMPTIONS  AND 
GUIDELINES 


General 


1.  The  following  time  frames  are  addressed: 

1992 

1995 

2000 

End  of  Mine  Life 

2.  Mine  construction  would  peak  in  1992,  with  full 

production  in  1995.  In  general,  valid  quantita¬ 
tive  estimates  of  impacts  cannot  be  made 
beyond  the  year  2000. 

3.  Three  tracts  are  analyzed  as  extensions  of  exist¬ 

ing  mines.  They  would  require  no  new  employ¬ 
ees,  surface  facilities,  or  transportation  net¬ 
works  and  would  not  increase  the  annual  rate 
of  acreage  disturbed  or  annual  production. 
These  tracts  are: 

Little  Middle  Creek  Tract 
Tract  98 
Deadman  Tract 

All  other  tracts  are  considered  as  new  mines 
(worst-case  analysis). 

4.  The  analysis  for  each  alternative  assumes  that 

all  tracts  would  be  leased  and  developed,  even 
though  what  may  realistically  be  expected  to 
occur  may  fall  short  of  this  in  any  given  alter¬ 
native. 

5.  For  all  coal  leased  in  the  Green  River-Hams  Fork 

Coal  Region,  it  is  assumed  that  markets  would 
be  available  either  inside  or  outside  the  region. 

6.  It  is  assumed  that  normal  environmental  condi¬ 

tions  would  continue,  i.e.,  no  major  natural  dis¬ 
asters,  such  as  100-year  floods  or  severe 
droughts,  etc.,  would  occur. 

7.  Coal  recovery  tonnages  are  based  on  a  50  per¬ 

cent  rate  for  underground  mines  (room-and- 
pillar  mining  method)  and  an  85  to  90  percent 
rate  for  surface  mines. 

8.  Secondary  land  use  and  disturbance  is  based  on 

80  acres  disturbed  per  1 ,000  increase  in  popu¬ 
lation.  It  is  also  assumed  that  such  disturbance 
(urbanization,  etc.)  would  not  be  reclaimed. 

9.  End  of  Mine  Life  equals  end  of  production. 
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10.  Reclamation  would  be  accomplished  12  years 
after  end  of  mine  life. 

11.  Postmining  land  use  equals  return  to  premining 
use. 

12.  Successful  reclamation  equals  a  return  to  a 
condition  at  least  as  good  as  premining  condi¬ 
tion.  However,  the  wildlife  habitat  or  native 
plant  community  that  existed  before  mining 
may  n  o  t  have  returned. 

13.  Irreversible/Irretrievable  (Trends/Loss)  means 
that  an  impact  lasts  for  60  to  100  years. 

14.  Short-term  is  defined  as  being  up  to  end  of 
mine  life. 

15.  Long-term  is  defined  as  being  beyond  end  of 
mine  life. 

16.  Fee  coal  within  tract  boundaries  would  be  de¬ 
veloped  if  the  Federal  coal  in  the  tract  was  de¬ 
veloped;  fee  coal  is  included  in  the  leasing 
level. 

17.  Cumulative  impacts  under  the  Low,  Medium, 
and  High  alternatives  would  be  insignificant  if 
the  analysis  for  the  Maximum  alternative  yields 
insignificant  cumulative  impacts.  Therefore, 
only  the  Maximum  alternative  is  analyzed  when 
the  cumulative  impact  is  insignificant. 


Reclamation 


Irrigation  would  be  employed  if  necessary  to  avoid 
extensive  delays  in  reclamation. 


Land  Use 


1.  All  animal  unit  months  (AUMs)  available  within 

the  tract  boundaries  of  a  surface  mine  would 
be  out  of  production  until  end  of  mine  life. 
AUMs  affected  by  subsurface  tracts  would  in¬ 
volve  only  actual  disturbed  acres  for  surface 
facilities  for  that  tract. 

2.  The  threshold  of  significance  for  an  individual 

ranching  operation  is  assumed  to  be  a  10  per¬ 
cent  or  more  loss  of  the  total  operation. 


Economics 


1.  All  dollar  values  are  in  1980  constant  dollars 
except  for  assessed  valuation  figures,  which 
are  in  1973  constant  dollars  for  Colorado  and 
1967  constant  dollars  for  Wyoming.  Those  fig¬ 
ures  are  not  adjusted  for  inflation  because 


bonding  limits  are  based  on  the  official  pub¬ 
lished  values. 

2.  Community  population  figures  include  estimates 
of  populations  in  the  surrounding  areas  outside 
city  limits.  Therefore,  most  1980  community 
populations  used  in  this  EIS  are  larger  than 
census  figures,  which  are  for  city  limits  only. 


AIR  QUALITY 


In  order  to  determine  the  contribution  of  addition¬ 
al  coal  lease  development  to  air  quality  impacts, 
pollutant  concentrations  were  estimated  using  at¬ 
mospheric  dispersion  modeling  (principally  the  Envi¬ 
ronmental  Protection  Agency  approved  Industrial 
Source  Complex  dispersion  model).  This  model  pre¬ 
dicts  the  resulting  ground  level  pollutant  concentra¬ 
tions  by  taking  into  account  topography,  wind 
speed  and  direction,  and  industrial/residential  emis¬ 
sion  characteristics. 

The  following  steps  were  necessary  during  the 
analysis: 

1.  Determine  “worst-case”  meteorologic  conditions 

and  the  specific  modeling  approaches  (modi¬ 
fied  to  include  terrain  and  particulate  deposi¬ 
tion  considerations)  needed  to  predict  impacts. 

2.  Specify  the  modeling  region  to  determine  bound¬ 

aries,  topography,  background  pollutant  con¬ 
centrations,  and  sensitive  receptors. 

3.  Specify  sources  and  population/production  levels 

to  determine  pollutant  emission  levels. 

Results  must  be  evaluated  with  an  understanding 
of  the  general  limitations  of  air  quality  modeling.  No 
detailed  mine  plans  were  available;  therefore,  air 
pollutant  impacts  were  modeled  conservatively 
(“worst-case”)  and  generically.  Actual  industrial  de¬ 
velopment  will  require  additional  detailed  review  in 
order  to  obtain  necessary  air  quality  permits  (i.e., 
Prevention  of  Significant  Deterioration  permit  appli¬ 
cability  review,  State  Air  Contaminant  Emission 
Notice  and  Permit,  and  others).  However,  predicted 
pollutant  concentrations  do  indicate  potential  air 
quality  problem  areas.  The  following  discussion 
summarizes  the  modeling  results.  A  detailed  pres¬ 
entation  of  the  modeling  activities  is  found  in  the 
Technical  Report  on  Climate  and  Air  Quality  for  the 
Green  River/ Hams  Fork  Round  it  Coat  Leasing  E/S 
(Radian  Corporation  1983b)  and  in  various  Climate 
and  Air  Quality  Site  Specific  Analyses  (Radian  Cor¬ 
poration  1983a);  these  reports  are  available  for 
review  at  the  BLM  Colorado  State  Office  in  Denver, 
Colorado. 
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Even  without  additional  Federal  coal  leasing  as 
proposed,  there  will  continue  to  be  impacts  to  air 
quality  in  the  EIS  area.  Increased  emissions  reflect 
the  continued  urbanization  of  the  area,  and  oper¬ 
ation  of  other  industrial  sources  (i.e.,  existing  and 
new  energy  development,  transportation,  etc.). 

The  predicted  annual  total  suspended  particulate 
concentrations  (including  background,  additional 
and  total  concentrations)  are  summarized  in  table 
4-A  and  displayed  in  Figures  A5-1  to  A5-7  (Appen¬ 
dix  5).  These  values  represent  the  “worst-case” 
concentrations  which  could  occur  from  planned  or 
existing  sources  (without  additional  Federal  coal 
leasing).  Due  to  the  variation  in  short-term  meteoro- 
logic  conditions  throughout  the  region,  only  annual 
average  values  are  presented.  While  most  of  the 
region  is  predicted  to  remain  below  the  total  sus¬ 
pended  particulate  annual  Ambient  Air  Quality 
Standards,  some  urban  areas  may  continue  to 
exceed  the  standard  and  three  rural  areas  (loca¬ 
tions  R3,  R4,  and  R5  on  figures  A5-2  and  A5-3)  are 
expected  to  exceed  the  standard  due  to  expanded 
industrialization. 

Detailed  analyses  of  the  potential  air  quality  im¬ 
pacts  from  additional  Federal  coal  leasing  were 
performed  for  each  proposed  tract  on  a  site-specif¬ 
ic  basis  and  on  a  combined  regional  basis  for  the 
Maximum  Leasing  alternative.  Regional  impacts 
under  lower  leasing  alternatives  would  be  commen- 
surately  lower.  The  impact  analyses  indicated  that 
no  perceptible  visibility  impairment  is  expected  from 
any  of  the  proposed  lease  developments.  Due  to 
the  limited  levels  of  sulfur  and  nitrogen  related  pol¬ 
lutants  from  coal  mining,  no  significant  impacts  due 
to  atmospheric  deposition  are  expected. 

Table  A5-1  (Appendix  5)  summarizes  the  emis¬ 
sion  and  production  rates  assumed  for  proposed 
lease  tracts  located  on  map  2-1.  Emissions  esti¬ 
mates  include  control  technologies  that  are  current¬ 
ly  in  use  at  western  coal  mines  and  recognized  as 
best  available  control  technology.  Increases  in  pol¬ 
lutants  for  population  centers  were  estimated  by 
scaling  current  (1978-82)  emission  levels  with  in¬ 
creased  population  projections. 

As  stated  in  Chapter  3,  Affected  Environment, 
several  towns  in  the  study  area  exceed  the  total 
suspended  particulate  Ambient  Air  Quality  Stand¬ 
ard.  The  significance  of  total  suspended  particulate 
violations  may  change  once  the  EPA  implements  a 
fine  particulate  standard.  Currently,  predicted  total 
suspended  particulate  concentrations  should  be 
compared  to  the  appropriate  Air  Quality  Standard  to 
determine  the  relative  significance  of  anticipated 
impacts. 


Regional  Analysis 

The  maximum  predicted  annual  total  suspended 
particulate  concentrations  (including  background, 
additional,  and  total  concentrations)  are  summa¬ 
rized  in  table  4-A  and  displayed  in  figures  A5-1  to 
A5-7  (Appendix  5).  These  values  represent  the 
“worst-case”  concentrations  which  could  occur 
from  existing  and  additional  sources  at  the  pro¬ 
posed  Maximum  Leasing  alternative  level. 

Although  predicted  regional  air  quality  impacts 
due  to  additional  Federal  coal  leases  (direct  and 
secondary)  would  not  be  significant  by  themselves, 
population  increases  due  to  additional  mining  may 
increase  pollutant  levels  in  towns  which  already 
exceed  the  annual  total  suspended  particulate  Am¬ 
bient  Air  Quality  Standard  (Craig,  Steamboat 
Springs,  and  Rock  Springs).  It  would  be  difficult  to 
actually  measure  the  modeled  variation  due  to 
mine-related  growth,  given  the  relatively  large 
annual  variation  in  pollutant  concentrations.  Moder¬ 
ate  increases  in  regional  total  suspended  particu¬ 
late  concentrations  are  predicted  due  to  the  pro¬ 
posed  Fish  Creek  Tract  (location  R9  on  figure  A5- 
7),  but  these  impacts  would  be  well  within  the  ambi¬ 
ent  standards. 


Site-Specific  Analysis 

The  values  summarized  below  represent  maxi¬ 
mum  impacts  under  “worst-case”  ambient  condi¬ 
tions  500  meters  beyond  the  proposed  tract  bound¬ 
aries.  On-tract  maximum  values  are  not  considered 
“ambient”  by  regulatory  agencies  and  are  therefore 
not  included  in  this  analysis.  The  locations  and 
values  for  the  points  of  maximum  impact  may  vary 
by  development  year  because  of  changes  in  as¬ 
sumed  mine  configuration. 

The  predicted  24-hour  and  annual  total  suspend¬ 
ed  particulate  concentrations  for  each  proposed 
tract  (including  background  concentrations)  are 
shown  in  table  A5-2  (Appendix  5).  These  levels  rep¬ 
resent  the  “worst-case”  concentrations  which  could 
result  from  direct  mining  activities.  Differences  in 
predicted  impacts  between  proposed  tracts  should 
be  expected  due  to  variations  in  mine  configuration, 
emission  source  density,  topography,  and  specific 
meteorology.  For  example,  a  surface  mine  configu¬ 
ration  may  have  greater  total  particulate  emissions 
than  an  underground  development,  but  the  process 
facilities  may  be  further  from  tract  boundaries,  the 
emission  sources  may  be  distributed  throughout  the 
tract,  and  the  topography  may  be  relatively  flat,  re¬ 
sulting  in  lower  predicted  pollutant  concentrations 
than  for  the  underground  mine. 


123 


TABLE  4-A 


SELECTED  "WORST-CASE"  REGIONAL  TOTAL  SUSPENDED 
PARTICULATE  CONCENTRATIONS* * 


No  Action  Alternative 
Annual  Concentration 

Maximum  Alternative 

Annual  Concentration 

Receptor 

Location** 

Addl  t  lonal 

Background  2000 

Total 

2000 

Addl  t  lonal 

Background  2000 

Total 

2000 

Southwest  Wyoming 


R1 

43 

t 

t 

43 

9 

52 

R2 

83 

25 

108 

83 

29 

112 

R3 

35 

28 

63 

35 

28 

63 

R4 

35 

26 

61_ 

35 

26 

61 

South-Central  Wyoming 

R5 

34 

37 

71 

34 

37 

71 

R6 

34tt 

15 

49 

34tt 

24 

58 

Northwest  Colorado 

R7 

20 

7 

27 

20 

7 

27 

R8 

87 

6 

93 

87 

8 

95 

R9 

21 

0 

21 

21 

30 

51 

R10 

134 

t 

t 

134 

3 

137 

SOURCE:  Radian  Corporation,  1983b. 

NOTE:  Underlined  values  Indicate  potential  violation  of  Ambient  Air  Quality  Standards  (primary 
annual  75  mlcrograms  per  cubic  meter,  secondary  annual  60  micrograms  per  cubic  meter).  These  are 
considered  unclassified  under  EPA's  standards  (neither  attainment  nor  nonattainment  areas);  see 
Chapter  3  for  further  discussion. 

*  Concentrations  In  mlcrog-ams  per  cubic  meter. 

**  Receptor  locations  on  Figures  A5-1  through  A5-7  In  Appendix  5. 

t  Modeling  of  Increased  Impacts  for  No  Action  was  not  performed  due  to  the  minimal  Increase  In 
emission  sources  above  background. 

tt  Background  values  for  Rawlins  are  not  available;  however,  a  subregional  average  was 
subst  I  tuted. 
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While  all  of  the  proposed  tracts  are  predicted  to 
remain  below  the  annual  Ambient  Air  Quality  Stand¬ 
ards,  impacts  from  the  proposed  Leucite  Hills  Tract 
are  predicted  to  approach,  and  the  proposed  Peck 
Gulch  and  Fish  Creek  tracts  to  exceed,  the  24-hour 
total  suspended  particulate  standard.  The  Peck 
Gulch  and  Fish  Creek  tracts  are  included  under  the 
High  and  Maximum  Leasing  alterntaives,  and  their 
predicted  impacts  are  due  to  concentrated  process¬ 
ing  facilities  near  or  outside  the  tract  boundaries. 
The  Leucite  Hills  Tract  is  proposed  under  all  leas¬ 
ing  alternatives;  its  major  impacts  are  due  to  an  off- 
tract  processing  facility. 

Gaseous  pollutant  concentrations  were  modeled 
at  the  proposed  Indian  Springs  facility,  but  not  at 
the  other  proposed  tracts  due  to  the  relatively  small 
amount  of  gaseous  emissions  (Radian  Corporation 
1983a).  Gaseous  pollutant  impacts  for  Indian 
Springs  were  modeled  based  on  the  following  as¬ 
sumed  emission  values  (in  tons  per  year);  oxides  of 
nitrogen-955,  sulfur  dioxide-1533,  carbon  monoxide- 
294,  and  hydrocarbons-57.  Based  on  these  values, 
maximum  modeled  gaseous  pollutant  concentration 
values  for  1995,  2000  and  end  of  mine  life  (in  mi¬ 
crograms  per  cubic  meter)  are:  annual  sulfur  diox¬ 
ide-48,  24-hour  sulfur  dioxide-30,  3-hour  sulfur  diox- 
ide-86,  and  annual  oxides  of  nitrogen-30.  These  re¬ 
sults,  although  too  preliminary  to  be  used  for  regu¬ 
latory  purposes,  indicate  a  potential  for  exceeding 
the  Annual  Prevention  of  Significant  Deterioration 
Class  II  sulfur  dioxide  increment;  further  analysis 
would  be  required  once  detailed  development  plans 
were  submitted  for  Prevention  of  Significant  Dete¬ 
rioration  applicability  review  by  regulatory  agencies. 

In  summary,  air  quality  impacts  from  the  pro¬ 
posed  Leucite  Hills  Tract  are  predicted  to  be  high, 
but  within  standards,  under  all  leasing  alternatives. 
Under  the  High  and  Maximum  Leasing  alterntaives, 
short-term  violations  of  the  total  suspended  particu¬ 
lates  standard  are  predicted  near  the  proposed 
Peck  Gulch  and  Fish  Creek  tracts,  and  the  annual 
Class  II  sulfur  dioxide  increment  is  predicted  to  be 
exceeded  by  the  proposed  Indian  Springs  facility. 


Unavoidable  Adverse  Effects 


Pollutant  emissions  from  direct  development  of 
additional  Federal  coal  leases  and  induced,  sec¬ 
ondary  sources  would  have  an  unavoidable  adverse 
impact  on  air  quality.  When  compared  to  applicable 
standards,  significant  impacts  are  predicted  only 
near  the  proposed  Peck  Gulch,  Fish  Creek  and 
Indian  Springs  tracts.  Although  within  standards, 
major  impacts  are  also  predicted  for  the  proposed 
Leucite  Hills  Tract. 


Irreversible  or  Irretrievable 
Commitments  of  Resources 


Direct  impacts  will  occur  only  for  the  life  of  the 
proposed  mines,  but  irreversible  and  irretrievable 
commitments  could  occur  because  of  continued  ur¬ 
banization  in  the  region  (secondary  impacts). 


Short-Term  Use  vs.  Long-Term 
Productivity 

Short-term  impacts  would  continue  during  the  life 
of  the  proposed  mines.  However,  once  the  coal 
lease  areas  were  decommissioned  and  stabilized, 
no  direct  impacts  to  air  quality  would  remain. 


Potential  Mitigation 

Potential  mitigation  of  adverse  impacts  could  in¬ 
clude  additional  control  of  emissions  from  existing 
sources,  increased  study  of  pollutant  impacts,  and 
additional  background  monitoring  to  better  assess 
regional  impacts. 


GEOLOGY,  TOPOGRAPHY,  AND 
MINERALS 


Physiography  and  Topography 

Although  the  physiography  of  the  region  would 
remain  unchanged  under  both  the  No  Action  and 
the  four  leasing  alternatives,  the  topography  would 
be  impacted  even  without  additional  Federal  coal 
leasing.  Topographic  modification  would  occur 
under  the  No  Action  alternative  because  of  existing 
and  future  mineral  exploration  and  development  as 
well  as  associated  population  growth. 

The  development  alternatives  would  increase  the 
amount  of  topographic  modification  in  the  region. 
Topography  would  be  altered  from  its  original  con¬ 
figuration  on  surface  mined  areas,  but  spoils  would 
be  backfilled  into  the  mines  and  recontoured  to  a 
natural  appearance  during  reclamation. 

However,  a  significant  local  alteration  of  the 
present  topography  on  Tract  98  (all  leasing  alterna¬ 
tives)  could  occur  if  the  tract  qualified  for  an  ex¬ 
emption  under  Section  527  of  the  Surface  Mining 
Control  and  Reclamation  Act  for  special  bituminous 
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surface  coal  mines.  An  exemption  would  allow  the 
highwall  and  spoils  piles  to  remain  after  mining  and 
reclamation  occurred,  without  backfilling  and  recon¬ 
touring.  The  determination  of  qualification  for  the 
exemption  would  be  made  by  the  Wyoming  Depart¬ 
ment  of  Environmental  Quality  when  the  mine  plan 
was  approved. 

Subsidence  is  a  potential  hazard  associated  with 
underground  mining  (coal,  oil  shale,  trona,  etc.). 
The  impact  of  subsidence  on  topography  is  not  sig¬ 
nificant,  since  some  areas  would  be  protected  from 
subsidence  by  leaving  coal  reserves  in  place  and 
subsided  areas  could  be  reclaimed  to  restore  a  nat¬ 
ural  appearance. 

Subsidence  is  dependent  on  several  variables,  in¬ 
cluding  mining  methods,  lithology  and  thickness  of 
overburden,  mining  rate  and  seam  thickness,  and 
design  (geometry)  of  mine  workings.  The  greatest 
amount  of  subsidence  occurs  over  the  center  of 
mined  out  areas  and  decreases  outward  toward 
areas  underlain  by  pillars  and  panels  (USDI  BLM 
1978a).  Surface  expressions  of  subsidence  could 
include  open  fractures,  buckled  and  bulged  bed¬ 
rock,  sinkholes,  and  other  depressions.  A  potential 
topographic  problem  associated  with  subsidence  is 
damage  to  structures  and  natural  resource  lands  lo¬ 
cated  over  mined  areas. 

The  impact  of  subsidence  can  be  mitigated  by 
adequate  mine  design  engineering.  A  subsidence 
control  plan  is  required  by  the  Office  of  Surface 
Mining  to  protect  structures  and  renewable  re¬ 
source  lands  from  adverse  impacts. 

Subsidence  is  expected  to  occur  over  subsurface 
mines  under  the  four  development  alternatives.  The 
magnitude  of  surface  lowering  could  vary  from  visu¬ 
ally  undetectable  to  several  feet.  Fifty  percent  ex¬ 
traction  room-and-  pillar  mining  could  experience 
subsidence  of  about  15  percent  of  mining  height. 
The  maximum  estimated  subsidence  (multiple  seam 
mining)  is  7  feet  for  the  Signal  Butte  Tract,  while 
less  than  1  foot  is  estimated  for  the  Middle  Creek 
Tract.  By  the  end  of  mine  life,  subsidence  could 
affect  12,600  acres  under  the  Low  alternative, 
16,600  acres  under  the  Moderate  alternative, 
30,000  acres  under  the  High  alternative,  and 
40,300  acres  under  the  Maximum  alternative. 

An  undetermined  quantity  of  coal  may  have  to  be 
left  in  place  to  protect  structures  and  renewable  re¬ 
source  lands  (see  Land  Use).  This  impact  to  recov¬ 
erable  coal  resources  would  need  to  be  addressed 
at  the  mining  plan  stage  for  tracts  that  would  be 
underground  mined. 

The  Indian  Springs  Tract,  if  leased  under  the 
High  and  Maximum  alternatives,  would  be  mined  by 
in  situ  coal  gasification.  In  situ  coal  gasification  in¬ 
volves  the  injection  of  oxygen  and  steam  to  sustain 


subsurface  burning  of  the  coal,  which  produces 
methane,  carbon  monoxide,  and  carbon  dioxide 
gases.  Since  this  type  of  mining  is  a  developing 
technology,  the  surface  expression  and  style  of 
subsidence  over  burned  areas  cannot  be  accurately 
predicted.  Subsidence  monitoring  would  be  neces¬ 
sary  during  operations,  with  reclamation  to  be  con¬ 
ducted  as  required.  (See  mitigation  measures  in  Ap¬ 
pendix  6.) 


Stratigraphy 

The  impacts  associated  with  the  four  develop¬ 
ment  alternatives  would  not  be  significant.  The  prin¬ 
cipal  impacts  from  surface  mining  would  be  the 
transformation  of  the  overburden  strata  into  spoils. 

The  impacts  would  be  the  loss  of  the  geologic 
history  (depositional  environments  and  paleoeco- 
logy)  recorded  in  the  strata,  decrease  in  the  bear¬ 
ing  strength  (stability)  of  the  backfilled  spoils,  and 
hindrance  of  seismic  exploration  for  oil  and  gas  in 
underlying  strata  by  unpredictable,  i.e.,  slower  and 
variable  travel  times  of  seismic  waves  through  the 
spoils. 


Paleontology 

The  impact  to  the  paleontology  resources  of  the 
EIS  region  cannot  be  assessed  adequately  be¬ 
cause  the  EIS  region  has  not  been  inventoried  in 
detail.  Some  areas  that  have  been  inventoried  have 
yielded  significant  fossils. 

Paleontological  resources  would  be  impacted 
under  the  No  Action  and  development  alternatives 
by  current  and  projected  future  development  within 
the  region.  Fossils  would  be  damaged  or  destroyed 
by  surface  mining.  The  committed  mitigation  for  pa¬ 
leontology,  as  outlined  in  Appendix  6,  should  lessen 
potential  impacts.  It  should  be  noted  that  subsur¬ 
face  paleontological  information  that  would  normal¬ 
ly  not  be  available  may  be  uncovered  during  mining 
and  could  be  studied  and  sampled.  However,  it  is 
anticipated  that  without  a  monitoring  program,  most 
fossils  would  be  overlooked  or  not  recognized  and 
would  be  destroyed  or  lost  in  the  spoils.  The  con¬ 
struction  of  ancillary  facilities  for  coal  and  other 
projects  in  the  region  could  also  destroy  fossils. 

Population  increases  within  the  region,  coupled 
with  construction  of  additional  roads,  would  result  in 
increasing  the  access  to  paleontological  sites.  Un¬ 
authorized  collection  and  vandalism  of  fossils  would 
almost  certainly  occur  as  a  result. 
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Geologic  Hazards 

The  potential  for  geologic  hazards  increases  with 
increased  development  in  the  region.  The  magni¬ 
tude  of  the  impacts  is  the  major  difference  between 
the  development  and  No  Action  alternatives.  The 
impacts  of  geologic  hazards  associated  with  earth¬ 
quakes,  landslides,  coal  bed  burning,  and  subsi¬ 
dence  are  not  expected  to  be  significant.  They  can 
be  mitigated  by  identifying  the  potential  hazards 
and  implementing  responsible  engineering  design 
and  practices. 

The  majority  of  the  region  is  considered  to  be  in 
a  zone  of  low  seismicity;  however,  recurrent  fault 
movements  have  caused  earthquakes  in  southcen¬ 
tral  Wyoming.  There  is  a  10  percent  probability  that 
there  may  be  a  seismic  event  (earthquake)  of  suffi¬ 
cient  magnitude  to  impact  mining  activities  within 
southcentral  Wyoming  within  the  next  50  years 
(USDI  BLM  1978b).  The  type  of  impacts  that  could 
result  from  an  earthquake  include  those  discussed 
below. 

Construction  activities,  particularly  excavations, 
may  locally  increase  the  potential  for  landslides. 
Proper  engineering  design  and  construction  meth¬ 
ods  can  mitigate  potential  landslide  hazards.  An 
earthquake  of  sufficient  magnitude  could  cause 
slumping  in  the  highwalls  of  surface  mines.  A  po¬ 
tential  landslide  hazard  has  been  identified  for  a 
tract  introduced  under  the  Moderate  alternative:  At¬ 
lantic  Rim  Tract  has  landslides  associated  with  a 
major  fault  in  Slide  Draw. 

A  common  geologic  hazard  associated  with  coal 
mining  is  the  spontaneous  combustion  and  uncon¬ 
trolled  burning  of  coal  beds.  The  major  impacts  of 
this  hazard  are  the  loss  of  coal  resources  and  a  po¬ 
tential  for  surface  fires.  The  significance  of  coal 
bed  burning,  which  is  uncontrollable  and  unavoid¬ 
able,  cannot  be  determined,  although  it  is  a  poten¬ 
tial  problem  in  Western  mines  (U.S.  Geological 
Survey  1980). 

Subsidence  could  result  in  several  potential  prob¬ 
lems.  Aquifer  communication  could  occur  along 
fractures,  and  fractures  that  intersect  the  surface 
could  divert  streams  and  surface  runoff  to  aquifers 
or  mine  workings  (Dunrud  1976).  The  potential  im¬ 
pacts  of  subsidence  upon  the  groundwater  and  sur¬ 
face  water  systems  are  elaborated  in  the  Water  Re¬ 
sources  portion  of  this  EIS.  Increased  stresses  in 
the  overburden  resulting  from  coal  extraction  could 
cause  squeezes,  bumps,  and  roof  falls  that  would 
pose  a  threat  to  employees,  equipment,  and  con¬ 
tinuation  of  mining.  An  earthquake  could  cause 
subsidence  along  pre-existing  fractures  above  un¬ 
derground  mines  (USDI  BLM  1978b). 


Methane  deposits  or  pockets  could  be  intersect¬ 
ed  during  subsurface  mining,  and,  because  of 
methane’s  inflammable  nature,  this  would  pose  a 
hazard  for  employees  and  equipment.  The  hazard 
could  be  minimized  by  slowly  releasing  the  gas 
pressure  by  drilling  prior  to  coal  excavation,  and 
perhaps  by  flaring,  where  practical.  Methane  depos¬ 
its  remaining  in  the  overburden  could  be  inadvert¬ 
ently  intersected  by  subsidence  fractures  and  de¬ 
gassed  to  the  surface.  Woody  plants  may  be  killed 
in  areas  of  degassing,  since  the  methane  is  used 
by  certain  types  of  bacteria  to  produce  hydrogen 
sulfide  and  nitrous  oxide,  both  of  which  disrupt  root 
transpiration  (Dunrud  1976). 

This  degassing  of  methane  is  unavoidable  if 
methane  pockets  are  intersected.  The  impact  would 
be  confined  to  a  relatively  small  area.  The  North¬ 
east  Cow  Creek  Tract  (Maximum  alternative),  if 
leased,  would  be  a  subsurface  mine  that  has  a  high 
potential  for  methane  problems.  This  is  because 
methane  has  been  observed  in  test  holes  and  wells 
completed  in  the  stratigraphic  units  proposed  for 
mining.  The  potential  for  methane  occurrences  in 
other  subsurface  tracts  is  not  known  because  of  a 
lack  of  data. 


Mineral  Resources 


Coal 

Under  the  No  Action  alternative,  coal  production 
within  the  EIS  region  without  additional  Federal 
leasing  is  projected  to  be  37.3,  58.5,  60.9,  and  74.2 
million  tons  in  1983,  1992,  1995,  and  2000,  respec¬ 
tively.  In  the  checkerboard  areas  of  Wyoming,  the 
private  and  state  coal  would  probably  not  be  devel¬ 
oped.  Economic  development  of  the  area  normally 
requires  a  continuous  block  of  developable  coal. 

Annual  coal  production  would  increase  by  2.1 
million  tons  and  result  in  the  recovery  of  101.1  mil¬ 
lion  tons  of  an  in-place  coal  resource  of  341.2  mil¬ 
lion  tons  under  the  Low  alternative  by  the  end  of 
mine  life.  The  Moderate  alternative  would  increase 
coal  production  by  15.0  million  tons  per  year  and 
ultimately  recover  495.3  million  tons  of  an  in-place 
coal  resource  of  1,276.8  million  tons.  The  High,  or 
Preferred,  alternative  would  increase  coal  produc¬ 
tion  by  22.6  million  tons  per  year  and  recover  759.3 
million  tons  of  an  in-place  reserve  of  1,924.7  million 
tons,  while  the  Maximum  alternative  would  increase 
annual  production  by  28.9  million  tons  and  recover 
990.7  million  tons  of  2,449.9  million  tons  of  in-place 
coal. 

A  significant  local  impact  was  identified  in  the 
site  specific  analysis  of  the  Northeast  Cow  Creek 
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Tract  (Maximum  alternative).  This  tract  is  proposed 
to  be  leased  only  as  a  subsurface  mine.  However, 
if  the  two  subsurface  coal  seams  were  mined,  ap¬ 
proximately  28  million  tons  of  surface  mineable 
coal  in  the  Garden  Gulch  seam  might  not  be  recov¬ 
erable.  Underground  mining  could  cause  subsi¬ 
dence  and/or  unsafe  floor  conditions  for  surface 
mining. 

The  mineable  coal  seams  do  not  outcrop  within 
the  Bell  Rock  Tract  (Maximum  alternative),  and  de¬ 
velopment  would  require  the  sinking  of  deep  shafts. 
The  economics  and  technology  of  this  type  of  de¬ 
velopment  are  questionable.  It  should  be  noted, 
however,  that  the  tract  could  be  developed  as  an 
extension  to  Empire  Energy’s  existing  Eagle  Mine. 

Conservation  of  the  coal  resource  would  not  be 
achieved  for  the  Lay  Creek  Tract  (Maximum  alter¬ 
native).  All  of  the  surface  mineable  coal  in  the  area 
is  included  in  the  Lay  Creek  Tract,  except  those 
areas  determined  unsuitable  because  of  wildlife 
considerations.  The  unsuitable  areas  would  pre¬ 
clude  development  of  approximately  19  million  tons 
of  recoverable  coal  scattered  through  the  area. 
Should  wildlife  use  or  the  laws  and  regulations  pro¬ 
tecting  these  wildlife  areas  change,  the  economics 
of  returning  to  the  area  after  tract  development  to 
mine  19  million  tons  of  scattered  coal  would  be 
questionable,  given  present  coal  prices. 

Coal  recovery  is  generally  85  to  90  percent  of 
mineable  coal  for  surface  mines  and  50  percent  for 
subsurface  mines.  The  coal  that  was  not  recovered 
would  be  irretrievably  lost  for  future  uses.  Unrecov¬ 
erable  coal  would  be  left  in  the  pit  margins  and 
mixed  in  the  spoils  in  surface  mines,  and  left  in  pil¬ 
lars  and  barrier  panels  in  subsurface  mines  to  miti¬ 
gate  subsidence. 

Oil  and  Gas 

No  significant  conflicts  would  occur  between  coal 
development  and  oil  and  gas  development.  Oil  and 
gas  exploration  and  production  would  continue,  with 
possible  problems  with  existing,  planned,  and  po¬ 
tential  coal  development  and  production  under  both 
the  No  Action  and  development  alternatives.  These 
problems  would  have  to  be  worked  out  by  the 
leaseholders  and  should  not  constitute  a  significant 
impact  on  the  production  and  development  of 
energy  resources. 

The  potential  for  problems  would  increase  from 
the  Low  to  the  Maximum  alternative,  since  more 
acreage  would  be  leased  for  coal  development. 
However,  the  potential  for  the  development  of  pro¬ 
ducing  oil  and  gas  leases  within  the  proposed  coal 
lease  tracts  cannot  be  predicted  at  this  time.  Oil 
and  gas  production  established  prior  to  coal  mining 


could  preclude  a  portion  of  the  coal  leases  to  pro¬ 
tect  the  wells. 


Other  Minerals 

The  exploration  for  and  development  of  other 
mineral  resources  are  not  expected  to  cause  any 
significant  conflicts  with  the  development  of  coal 
resources  under  either  the  No  Action  or  the  devel¬ 
opment  alternatives.  The  main  impact  of  coal  leas¬ 
ing  would  be  an  increase  in  the  potential  for  miner¬ 
al  conflicts,  since  more  acreage  would  be  available 
for  development.  Conflicts  with  existing  mineral 
claimants  would  have  to  be  resolved  by  the  lessee 
and  the  claimants  themselves.  The  location  of  min¬ 
eral  claims  within  coal  lease  tracts  after  leasing 
would  probably  be  precluded. 


Unavoidable  Adverse  Effects 


Under  all  four  leasing  alternatives,  an  unknown 
number  of  paleontological  resources  would  be  una¬ 
voidably  disturbed  or  destroyed.  In  addition,  the  to¬ 
pography  of  Tract  98  could  be  significantly  altered, 
depending  on  the  determination  for  exemption  from 
regulations. 

Under  the  Moderate  through  Maximum  Alterna¬ 
tives,  landsliding  may  be  an  unavoidable  impact  on 
the  Atlantic  Rim  Tract. 

The  surface  expression  and  style  of  subsidence 
resulting  from  in  situ  coal  gasification  within  the 
Indian  Springs  Tract  (High  and  Maximum  alterna¬ 
tives)  is  unknown  and  cannot  be  accurately  predict¬ 
ed. 

If  the  Maximum  Leasing  alternative  was  selected, 
approximately  28.0  million  tons  of  surface  mineable 
coal  in  the  Northeast  Cow  Creek  Tract  and  19.0 
million  tons  of  surface  mineable  coal  in  the  Lay 
Creek  Tract  may  not  be  recoverable.  In  addition, 
methane  deposits  remaining  in  the  overburden  of 
the  Northeast  Cow  Creek  Tract  could  be  unavoida¬ 
bly  degassed  to  the  surface  if  intersected  by  subsi¬ 
dence  fractures. 


Short-Term  Use  vs.  Long-Term 
Productivity 

The  Northeast  Cow  Creek  Tract  is  proposed  for 
leasing  under  the  Maximum  alternative.  Leasing 
and  development  of  the  91.6  million  tons  of  recov¬ 
erable  subsurface  coal  under  the  Northeast  Cow 
Creek  Tract  could  cause  subsidence  or  unsafe  floor 
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conditions,  which  in  the  long  run  could  preclude 
later  leasing  and  development  of  the  28  million 
tons  of  recoverable  surface  coal  in  the  Garden 
Gulch  seam. 

Development  of  the  Indian  Springs  Tract  (High 
and  Maximum  alternatives)  could  contribute  to 
technology  of  in  situ  coal  gasification.  However,  de¬ 
velopment  could  preclude  the  ability  to  take  advan¬ 
tage  of  future  developments  that  could  result  in  in¬ 
creased  efficiency  and  an  ability  to  predict  subsi¬ 
dence  effects. 

In  the  short  term,  development  of  the  Lay  Creek 
Tract  (Maximum  alternative)  would  preclude  the 
long-term  mining  of  19  million  tons  of  recoverable 
coal. 


Irreversible  or  Irretrievable 
Commitments  of  Resources 


An  unknown  quantity  of  paleontological  re¬ 
sources  would  be  disturbed  or  destroyed  as  a  result 
of  coal  mining  activities  under  any  of  the  leasing  al¬ 
ternatives.  Depending  on  the  determination  for  ex¬ 
emption  to  regulations,  the  topography  of  Tract  98 
(all  leasing  alternatives)  could  be  significantly  al¬ 
tered. 


SOILS 


Energy  development  activities  occurring  in  the 
seven-county  region  would  have  a  significant  short¬ 
term  effect  on  the  soils  resource.  Impacts  to  the 
soils  would  result  directly  from  activities  such  as 
mining,  pipelines,  oil  shale,  and  development  of 
transportation  routes  and  urban  areas. 

Soil  productivity  would  be  affected  in  various 
ways.  Activities  such  as  mining,  which  would  re¬ 
quire  the  removal  of  the  surface  and  subsurface 
soils,  would  have  the  most  significant  effect.  Re¬ 
moval  of  these  soils  from  the  area  would  destroy 
the  natural  soil  characteristics  by  pulverizing  the 
soil  structure,  disrupting  the  organic  matter  cycle, 
and  causing  compaction.  The  microorganism  popu¬ 
lation  and  nutrient  cycling  processes  would  be 
upset  by  movement  and  redistribution  of  the  soil. 
The  compaction  of  the  soil  would  result  in  condi¬ 
tions  that  would  be  conducive  to  erosion.  There 
would  be  a  change  in  soil  moisture  relationships 
and  infiltration  and  permeability  rates.  The  net 
effect  would  be  a  reduction  or  loss  in  soil  productiv¬ 
ity  in  the  short  term  and  the  loss  of  the  developed 
soil  community. 


Development  of  transportation  systems  and 
urban  areas  would  constitute  a  long-term  commit¬ 
ment  of  the  soil  resource.  This  type  of  development 
would  result  in  a  loss  of  soil  due  to  erosion  during 
construction  phases  and  an  acreage  loss  of  the  soil 
resource  itself. 

As  table  4-1  shows,  activities  associated  with  the 
No  Action  alternative  would  disturb  236,725  acres 
by  the  year  2000.  Soil  productivity  would  be  re¬ 
duced  over  the  short-term  period  (life  of  the 
project)  due  to  mining  activities,  pipelines,  etc.  A 
short-term  loss  or  interruption  in  organic  matter  and 
nutrient  cycling  processes  and  microbiota  popula¬ 
tions  would  result,  which  affects  soil  productivity. 
There  would  be  a  long-term  loss  in  soil  productivity 
on  projects  associated  with  transportation  systems 
and  urban  development.  Wind  and  water  erosion 
would  cause  an  unknown  quantity  of  topsoil  dis¬ 
placement. 

The  types  of  impacts  associated  with  leasing  al¬ 
ternatives  would  be  the  same.  The  magnitude  of 
the  impacts  would  increase  from  the  Low  to  the 
Maximum  alternative. 

Impacts  to  soils  from  coal  development  would  be 
insignificant  in  the  long  term,  because  soil  loss  and 
the  reduction  of  its  productive  capacity  is  expected 
to  be  minimized  with  implementation  of  effective 
erosion  control  structures  and  reclamation  proce¬ 
dures.  Some  unquantifiable  soil  loss  resulting  from 
wind  and  water  erosion  would  occur  until  erosion 
control  structures  were  in  place.  A  few  small  un¬ 
quantifiable  areas  (mainly  abrupt  steep  slopes  and 
areas  with  unfavorable  physical  and  chemical  prop¬ 
erties)  would  be  subject  to  accelerated  erosion  and 
require  intensive  management  and  continuing 
follow-up  erosion  control  measures. 


Reclamation 


Both  Colorado  and  Wyoming  have  assumed  pri¬ 
mary  jurisdiction,  in  cooperation  with  the  Office  of 
Surface  Mining,  over  regulation  of  coal  develop¬ 
ment  within  their  respective  boundaries.  The  two 
states’  specific  regulations  and  standards  may 
differ,  but  the  overall  goal  of  successful  reclamation 
is  consistent.  The  minor  differences  in  regulations 
used  by  each  state  result  in  the  flexibility  necessary 
to  meet  site-specific  problems  and  utilize  improve¬ 
ments  in  technology. 

Species  diversity  requirements  for  each  state  re¬ 
quire  that  the  species  composition  be  suitable  for 
the  proposed  land  use  (wildlife  habitat,  livestock 
grazing,  etc.)  and  that  the  vegetation  be  capable  of 
renewing  itself  under  natural  conditions.  In  addition, 
herbaceous  cover  and  productivity  and  woody  plant 
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TABLE  4-1 


SOIL  DISTURBANCE 


Acres 

D! sturbed 

Al ternatl ves 

1983 

1992 

1995 

2000 

EML 

No  Action: 

Coal  development 

Other 

21 ,196 
140,472 

33,441 

169,995 

33,748 

178,815 

42,756 

193,969 

Total 

161 ,668 

203,436 

212,563 

236,725 

Low: 

Coal  development  * 
Secondary  t 

Sub- total 

-0- 

-0- 

525 

61 

1 ,053 

113 

2,069 

113 

6,627 

113 

-0- 

586 

1,166 

2,182 

6,740 

Total  0 

161 ,668 

204,022 

213,729 

238,907 

6,740 

Moderate: 

Coal  development 
Secondary 

Sub-tot al 

— 0— 

-0- 

3,407 

130 

5,879 

553 

9,729 

553 

20,510 

592 

-0- 

3,537 

6,432 

10,282 

21,102 

Total  ° 

161 ,668 

206,973 

218,995 

247,007 

21,102 

High: 


Coal  development 
Secondary 

Sub- total 

-0— 

-0- 

4,535 

313 

7,665 

899 

12,185 

1  ,083 

25,024 

1  ,122 

-0- 

4,848 

8,564 

1 3,268 

26,146 

Total  ° 

161 ,668 

208,284 

221  ,127 

249,993 

26,146 

Maximum: 

Coal  development 

-0- 

6,318 

10,1  49 

16,004 

33,355 

Secondary 

Sub- tot  al 

-0- 

442 

1  ,463 

1  ,463 

1  ,463 

-0- 

6,760 

1 1,61 2 

17,467 

34,818 

Total  ° 

161 ,668 

210,196 

224,175 

254,192 

34,818 

*  Th  1  s  represents  extraction  area. 

portals,  on 

4  off  site  facl 

lltles,  roads 

railroads,  telephone  and  power  lines 

t  Th i s  represents  secondary  Impacts  from  urban  development 
°  This  represents  the  No  Action  total  plus  the  Individual  alternative  total 
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densities  on  reclaimed  areas  must  be  at  least  equal 
to  those  on  premining  vegetation  communities.  This 
needs  to  be  demonstrated  two  years  prior  to  re¬ 
leasing  the  bond.  The  bond  liability  period  for  areas 
receiving  less  than  26  inches  of  annual  precipitation 
is  10  years  after  the  last  cultural  practice. 

The  time  frames  and  techniques  used  for  recla¬ 
mation  vary  between  Wyoming  and  Colorado  be¬ 
cause  of  local  climate  and  soil  conditions  associat¬ 
ed  with  each  state.  Generally,  the  soils  in  Wyoming 
have  lower  reclamation  potential  due  to  low  precipi¬ 
tation  and  the  unfavorable  physical  and  chemical 
soil  properties  which  are  normally  established  under 
semi-arid  conditions.  These  factors,  therefore,  dic¬ 
tate  the  techniques  needed  for  successful  rehabili¬ 
tation  and  the  time  required  for  vegetation  estab¬ 
lishment.  Advanced  techniques  may  need  to  be  in¬ 
corporated  into  the  reclamation  process  to  increase 
the  probabilities  of  success. 

Existing  vegetation  community  types  are  also  im¬ 
portant  factors  in  reclamation.  Wildlife  habitat,  e.g., 
mountain  shrub,  riparian,  and  aspen  types,  requires 
considerably  more  time  and  effort  to  re-establish 
than  a  lower  successional  stage,  such  as  sage¬ 
brush  or  grassland  communities.  Therefore,  impacts 
to  wildlife  are  generally  more  than  those  associated 
with  other  types  of  land  uses,  such  as  livestock 
grazing  (see  Animal  Life  for  a  discussion  of  impacts 
to  wildlife). 

There  are  a  number  of  potential  reclamation 
problems  associated  with  some  of  the  proposed 
coal  tracts  located  in  both  Colorado  and  Wyoming. 
Many  of  the  adverse  factors  which  affect  the  recla¬ 
mation  potential  of  a  given  area  and  are  controlla¬ 
ble  are  routinely  and  successfully  dealt  with  by  ex¬ 
isting  mines  during  the  reclamation  process.  These 
routine  factors  will  therefore  not  be  considered  fur¬ 
ther.  Included  in  this  category  are  slopes  less  than 
40  percent,  clay  subsoils,  rocky  soils,  shallow  soils, 
seeding  depth,  adapted  species,  water  erosion,  and 
competition  from  undesirable  species. 

Some  specific  problems  which  would  affect  the 
success  of  reclamation  are  limited  precipitation, 
wind  erosion,  availability  of  suitable  plant  growth 
material,  slopes  exceeding  40  percent,  and  soil 
chemistry.  Based  on  these  factors  that  restrict  rec¬ 
lamation  success,  the  proposed  coal  tracts  can  be 
divided  into  low,  moderate,  and  high  reclamation 
potential  categories. 

All  of  the  proposed  tracts  in  Wyoming  are  consid¬ 
ered  to  have  low  reclamation  potential.  The  low  po¬ 
tential  of  these  sites  causes  difficulties  in  re-estab¬ 
lishing  vegetation  communities,  so  reclamation  of 
these  tracts  is  problematic.  The  vegetation  commu¬ 
nities  within  these  Wyoming  tracts  have  developed 
under  the  relatively  extreme  combination  of  semi- 


arid  climate,  diverse  topography,  and  diverse  soil 
characteristics. 

Prairie  Dog,  Signal  Butte,  lies  Mountain,  Horse 
Gulch,  and  Lay  Creek  tracts  in  Colorado  are  cate¬ 
gorized  as  having  moderate  reclamation  potential 
and  possess  one  or  more  of  the  adverse  factors  af¬ 
fecting  reclamation  success. 

The  remaining  tracts  in  Colorado  should  not  ex¬ 
perience  reclamation  problems,  given  the  reclama¬ 
tion  success  on  adjacent  areas,  available  plant 
growth  media,  existing  environmental  conditions, 
and  existing  reclamation  regulation  requirements. 
All  factors  affecting  reclamation  in  these  areas  are 
considered  common  and  are  dealt  with  by  normal 
reclamation  techniques.  For  these  reasons,  the  re¬ 
maining  Colorado  tracts  are  considered  to  have 
high  reclamation  potential. 

Table  4-R  provides  a  breakdown  of  the  individual 
problems  associated  with  each  proposed  tract. 

Low  Precipitation 

The  average  annual  precipitation  for  Wyoming 
tracts  is  approximately  7  to  9  inches.  Reclamation 
success  on  these  tracts  depends  primarily  on  the 
conservation  and  efficient  use  of  the  limited  precipi¬ 
tation. 

As  a  rule  of  thumb,  approximately  10  inches  of 
precipitation  are  necessary  to  sustain  revegetation 
attempts  (National  Academy  of  Sciences  1974;  Val- 
lentine  1980).  It  is  for  this  reason  that  additional 
cultural  practices,  such  as  irrigation  systems  and 
extensive  mulching,  would  be  required  to  establish 
a  vegetation  cover.  There  is  no  dispute  as  to 
whether  vegetation  can  be  established  with  ad¬ 
vanced  technology;  however,  the  question  still  re¬ 
mains  as  to  whether  this  productivity  can  perpetu¬ 
ate  itself  under  natural  conditions  over  the  long 
term. 

Low  precipitation  affects  the  chemistry  of  the 
soils  by  reducing  the  leaching  process  and  results, 
in  some  cases,  in  the  development  of  native  soils 
possessing  toxic  levels  of  sodium.  High  sodium 
levels  decrease  the  amount  of  moisture  available 
for  the  establishment  of  plant  communities  on  dis¬ 
turbed  sites. 


Soil  Depth  and  Chemistry 

All  of  the  tracts  in  Wyoming  and  two  of  the  pro¬ 
posed  tracts  in  Colorado,  Prairie  Dog  and  lies 
Mountain,  lack  adequate  topsoil  material.  Thus 
there  is  limited  suitable  topsoil  for  a  plant  growth 
medium.  In  some  cases,  suitable  overburden  may 
be  used  as  a  replacement;  if  not,  topsoil  must  be 
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TABLE  4-R 

POTENTIAL  RECLAMATION  PROBLEMS 


Low  Alternative 

Low 

Preclp. 

W 1  nd 

Erosion 

High  Evp. 

Rates 

Lack  Topsol 1 

Mater  1  a  1 s 

Unfavorab  le 

Soil  Chemistry 

Steep  Slopes 

40$ 

Deadman 

X 

X 

X 

X 

Leu  cl  te  Hills 

X 

X 

X 

X 

Pol nt  of  Rocks 

X 

X 

X 

X 

Tract  98 

X 

X 

X 

X 

Pra irl e  Dog 

X 

X 

Little  Middle  Ck. 

Mod.  Alternative 

At  1  a  nt  Ic  Rim 

X 

X 

X 

X 

X 

Byrne  Creek 

X 

X 

X 

X 

Corral  Canyon 

X 

X 

X 

X 

Wild  Horse  Draw 

Rattlesnake  Mesa 
Signal  Butte 

X 

X 

X 

X 

X 

High  Alternative 

Plo 

X 

X 

X 

X 

W 1 nton 

X 

X 

X 

X 

Indian  Springs 

Peck  Gu 1 ch 

X 

X 

X 

X 

1  les  Mtn . 

X 

Fish  Creek 

Max.  Alternative 

Northeast  Cow  Ck. 

X 

X 

X 

X 

Bel  1  Rock 

Wl  1  1 1  ams  Fork  Mtn . 

Lay  Creek 

X 

X 

Horse  Gulch 

X 

X 

Reclamation  Potentials 

Low-  those  tracts  having  more  than  two  potential  problems  associated  with  their  subject  areas. 
Moderate-  those  tracts  having  at  least  one  or  two  negative  factors. 

High-  those  tracts  which  have  no  unccmmon  problems  associated  with  the  area. 
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hauled  in.  This  potential  reclamation  problem  would 
not  impact  the  soils,  due  to  regulations,  but  would 
increase  the  difficulty  of  reclamation,  primarily  the 
handling  of  plant  growth  media. 

The  lack  of  existing  suitable  topsoil  material  may, 
in  some  cases,  be  a  result  of  toxic  levels  of 
sodium,  resulting  in  an  unfavorable  sodic  condition, 
or  of  existing  saline  or  alkali  soil  structures.  This  is 
true  for  all  tracts  in  Wyoming  and  the  Lay  Creek, 
Horse  Gulch,  and  Prairie  Dog  tracts  in  Colorado. 
Therefore,  material  from  areas  within  the  tract 
boundaries  possessing  deeper  soil  structures  would 
have  to  be  used  to  provide  topsoil  for  areas  lacking 
existing  topsoil  depth  or  suitability. 

In  some  cases,  it  is  possible  to  use  overburden 
as  topsoil  material  if  it  meets  the  requirements  set 
forth  for  a  suitable  plant  growing  material.  Unsuit¬ 
able  overburden  materials  are  either  (1)  covered 
with  additional  material  to  assure  that  the  minimum 
requirement  of  suitable  material  is  on  the  surface  or 
(2)  treated  with  additives  to  enhance  suitability. 

Toxic  material  would  have  to  be  buried  below  the 
rooting  zone.  The  lessee’s  reclamation  plan  for 
these  tracts  should  deal  with  the  chemical  limita¬ 
tions  of  soluble  salts  by  burying  the  material  and 
providing  a  plant  growth  medium  from  areas  of 
deeper  soils  or  suitable  overburden. 

Three  tracts  in  Colorado-Lay  Creek,  Signal 
Butte,  and  Horse  Gulch-could  experience  problems 
with  wind  erosion.  Although  wind  erosion  is  not  an 
existing  problem  for  these  areas,  disturbing  large 
areas  of  these  tracts  would  eliminate  natural  wind¬ 
breaks,  creating  potential  wind  erosion  problems 
due  to  topography  and  the  sandy  texture  of  the  ex¬ 
isting  soils.  This  problem  would  result  in  decreased 
soil  stability  and  provide  a  sandblasting  effect  to 
newly  established  seedlings.  Measures  to  prevent 
this  type  of  erosion  should  be  addressed  in  the  rec¬ 
lamation  plans  for  each  of  these  tracts. 

Steep  Slopes 

The  area  involved  with  the  Atlantic  Rim  Tract  in 
Wyoming  has  steep  slopes  in  excess  of  40  percent 
which  are  proposed  for  mining.  This  would  cause 
difficulties  in  reclamation.  Recontouring  would  be 
required  to  stabilize  these  slopes  and  complete  the 
revegetation  process.  This  alteration  of  the  topog¬ 
raphy  would  result  in  the  elimination  of  existing 
vegetation  communities  normally  associated  with 
steep,  shallow  slopes.  Disturbed  and  unprotected 
sites  on  steep  slopes  may  be  severely  eroded.  In 
addition,  the  loss  of  moisture  contributed  by  springs 
to  Separation  Creek  would  make  it  difficult  to  rees¬ 
tablish  riparian  and  aspen  vegetation  during  recla¬ 
mation. 


Long-Term  Reclamation 

Although  the  reclamation  procedures  currently  re¬ 
quired  in  Wyoming  and  Colorado  appear  adequate 
to  restore  original  production  levels,  many  problems 
remain  that  require  additional  research.  The  goals 
for  successful  reclamation  are  basically  two-fold. 
The  goal  of  short-term  reclamation  is  to  stabilize 
soils  and  topographic  features  to  minimize  erosion 
or  other  losses  of  topsoil  substrata.  The  bulk  of  the 
research  that  has  been  accomplished  has  focused 
on  this  goal.  The  longer-term  goal  of  establishing  a 
vegetation  community  capable  of  supporting  pre¬ 
mining  land  uses  and  possessing  the  capability  of 
renewing  itself  under  natural  conditions  is  much 
more  difficult  to  accomplish.  More  research  is 
needed  on  this  long-term  reclamation  process.  Be¬ 
cause  more  research  is  needed,  the  long-term  sta¬ 
bility  of  the  reclaimed  environment  is  still  largely  un¬ 
known.  The  permit  application  package  will  have  to 
address  the  special  problems  discussed  for  the  var¬ 
ious  tracts  in  this  section. 


WATER  RESOURCES 


Surface  Water 


Under  the  No  Action  and  the  various  leasing  al¬ 
ternatives,  development  would  impact  surface 
water  resources  both  onsite  and  to  the  receiving 
waters  downstream,  which  are  the  North  Platte, 
Green,  Yampa,  and  White  rivers.  Impacts  would  in¬ 
clude: 

1.  Channel  modification-the  alteration  or  removal 

of  existing  stream  channels  in  surface  mined 
areas 

2.  Subsidence  effects-possible  results  to  surface 

drainage  if  subsidence  occurs 

3.  Water  use-results  of  increased  consumptive  use 

of  water 

4.  Urban  water  pollution-the  pollution  of  rivers  by 

sewage  effluent 

5.  Salt  loading-increased  salinity  of  receiving 
waters  downstream 

6.  Sediment  yield-effects  of  erosion  and  sedimen¬ 

tation 


Channel  Modification 

Surface  disturbances  in  conjunction  with  surface 
and  underground  mining  as  a  result  of  the  leasing 
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of  new  Federal  coal  would  alter  or  remove  all  natu¬ 
ral  stream  channels,  insignificant  flood  plains,  and 
existing  reservoirs  (stockponds,  etc.)  within  dis¬ 
turbed  areas.  These  impacts  should  be  very  local, 
relatively  minor,  and  generally  short-lived  because 
of  regulations  enforced  by  the  Colorado  Mined 
Land  Reclamation  Board  and  Wyoming  Department 
of  Environmental  Quality.  Because  of  restrictions  on 
mining  on  alluvial  valley  floors  and  within  100  feet 
of  perennial  or  intermittent  streams,  channel  dis¬ 
turbance  would  be  limited  primarily  to  ephemeral 
streams.  Moreover,  regulations  require  that  dis¬ 
turbed  channels  be  restored  to  a  condition  that  ap¬ 
proximates  premining  stream  channel  characteris¬ 
tics.  The  protection  afforded  perennial  and  intermit¬ 
tent  streams  and  the  required  efforts  to  reconstruct 
‘stable1  channels  in  reclaimed  areas  should  mini¬ 
mize  impacts  to  stream  channels. 

The  number  of  reservoirs  removed  under  the  var¬ 
ious  leasing  alternatives  are  listed  in  table  4-2.  As 
most  of  these  reservoirs  have  a  remaining  capacity 
of  less  than  3  acre-feet  and  are  rapidly  filling  with 
sediment,  the  impact  would  be  minor  and  could  be 
easily  mitigated  by  the  construction  of  new  reser¬ 
voirs  on  the  reclaimed  surface.  (Water  rights  listed 
in  the  table  are  discussed  under  Water  Use,  while 
springs  and  wells  are  covered  in  the  Groundwater, 
Aquifer  Removal  Section.) 

The  concentration  of  transportation  routes 
through  Dugway  Canyon  could  cause  minor  im¬ 
pacts  to  the  North  Platte  River,  including  decreased 
channel  stability,  increased  streambank  erosion, 
and  disturbance  of  flood  plains,  with  secondary  im¬ 
pacts  to  recreation  due  to  decreased  fishing.  Alter¬ 
nate  routing  of  transportation  would  mitigate  this 
impact. 

The  No  Action  alternative’s  impact  to  channels 
and  wetlands  would  arise  from  scattered  noncoal 
development  on  private  surface  lands  similar  to  that 
described  for  the  leasing  alternatives.  Impacts  from 
noncoal  development  would  be  largely  unmitigated 
because  mining  regulations  would  not  apply.  This 
would  probably  reduce  the  biological  values  of 
those  lands. 


Subsidence  Effects 

Underground  mining  by  continuous  miners  using 
conventional  room-and-pillar  methods  as  anticipat¬ 
ed  in  all  subsurface  mined  tracts  should  cause  little 
or  no  subsidence  at  the  surface  (see  Geology  sec¬ 
tion).  Any  consequent  changes  in  ephemeral  chan¬ 
nel  geometry  should  be  very  minor  and  short-lived 
since  these  channels  are  continuously  readjusting 
their  size,  shape,  gradient,  etc.,  to  maintain  approxi¬ 
mate  equilibrium  with  fluctuating  flow  conditions. 
Perennial  channels  are  protected  by  Colorado  and 


Wyoming  regulations  that  restrict  mining  which 
could  materially  damage  a  renewable  resource. 

Generally,  any  water  intercepted  by  an  under¬ 
ground  mine  would  be  discharged  at  the  surface 
according  to  its  National  Pollutant  Discharge  Elimi¬ 
nation  System  permit,  offsetting  any  major  impacts. 
Short  reaches  of  streams  could  possibly  be  dewa¬ 
tered  between  the  point  of  infiltration  into  the 
ground  and  the  point  of  discharge  because  of  sub¬ 
surface  effects  of  subsidence  (if  it  occurs).  The 
extent  and  probability  of  such  occurrences  would 
constitute  an  insignificant  impact  on  a  regional 
basis.  There  are  areas  of  concern  identified  by  the 
Colorado  Mined  Land  Reclamation  Board,  including 
Middle  Creek  Tract  (introduced  under  the  Low  alter¬ 
native),  Rattlesnake  Mesa  Tract  (Moderate  alterna¬ 
tive),  Peck  Gulch  and  Fish  Creek  tracts  (High  alter¬ 
native),  and  Bell  Rock  Tract  (Maximum  alternative), 
that  need  more  hydrologic  information  in  order  to 
predict  potential  impacts  from  subsidence. 


Water  Use 

Most  runoff  occurs  during  the  spring  snowmelt 
period  and  cannot  be  effectively  utilized  within  the 
region  in  the  absence  of  adequate  storage  reser¬ 
voirs.  Throughout  the  remainder  of  the  year,  virtual¬ 
ly  all  flow  in  the  four  major  rivers  is  fully  appropri¬ 
ated  and  will  not  satisfy  all  existing  water  rights 
during  many,  if  not  most,  years.  Any  increased  use 
of  water  by  new  development  under  the  No  Action 
alternative,  therefore,  must  depend  on  existing  per¬ 
mitted  uses  that  are  not  being  fully  utilized  or  on 
the  transfer  of  current  water  rights  from  other  uses 
such  as  irrigation.  Maximum  utilization  of  existing 
rights  could  further  decrease  river  flows  during  criti¬ 
cal  low  flow  periods,  but  the  transfer  of  existing 
rights  from  one  consumptive  use  to  another  would 
not  cause  any  decrease  in  flows. 

As  can  be  seen  in  table  4-3,  projected  develop¬ 
ment  under  the  No  Action  alternative  is  estimated 
to  increase  the  present  (1980)  consumptive  use  of 
water  in  the  North  Platte  watershed  by  490  acre- 
feet  per  year  (ac-ft/yr),  a  0.16  percent  increase 
from  the  present  to  the  year  2000.  The  correspond¬ 
ing  increases  in  the  White,  Green,  and  Yampa  wa¬ 
tersheds  could  be  as  much  as  124,200,  274,160, 
and  49,555  ac-ft/yr,  or  142,  63,  and  53  percent 
over  1 980  total  consumptive  use  (see  tables  4-4,  4- 
5,  and  4-6).  (The  increase  in  consumptive  use  of 
the  Green  River  is  based  on  projections  by  the  Wy¬ 
oming  Water  Development  Commission  in  1981.) 
This  increased  consumptive  use  of  water  by  pro¬ 
jected  developments  would  depend  on  existing 
water  rights  currently  not  being  fully  utilized  or  on 
the  transfer  of  current  rights  from  other  uses. 
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TABLE  4-2 


NUMBER  OF  WELLS,  SPRINGS,  AND  RESERVOIRS  THAT  COULD  BE 
IMPACTED  AT  THE  ALTERNATIVE  LEVELS 


Wou  1  d 

be  Removed 

or  Rep  1 aced 

Near  or  on  Lease 

Tract 

Water  Rights 

Wells 

Springs 

Reservoirs 

Wells 

Springs 

Reservoirs 

Deadman 

0 

0 

0 

0 

Leucl te  HI  1  Is 

0 

3 

1 

0 

Pol nt  of  Rocks 

1 

3 

0 

1 

0 

Tract  98 

0 

0 

1 

0 

Pra Irl e  Dog 

1 

1 

0 

1 

6 

0 

Little  Middle  Cred<. 

1 

3 

0 

13 

6 

M Idd le  Creek 

0 

2 

15 

4 

Low  Alternative  Subtotal 

0 

1 

3 

3 

6 

37 

10 

Atlantic  Rim 

4 

12 

3 

30 

50 

3 

6 

Byrne  Creek 

0 

2 

3 

0 

Corral  Canyon 

3 

0 

2 

4 

Wild  Horse  Draw 

2 

2 

2 

2 

0 

4 

Rattlesnake  Mesa 

3 

0 

3 

2 

4 

S 1  gn  a  1  B  utte 

0 

0 

4 

0 

Moderate  Alternative  Subtotal 

6 

18 

6 

38 

63 

51 

28 

Indian  Springs 

20 

0 

2 

5 

Plo 

2 

2 

1 

0 

Wl  nton 

0 

0 

0 

0 

Peck  Gu 1 ch 

3 

2 

2 

8 

6 

5 

1 les  Mountal n 

1 

1 

2 

2 

7 

0 

Fish  Creek 

1 

1 

8 

4 

15 

1 1 

High  Alternative  Subtotal 

6 

23 

10 

72 

79 

82 

49 

Northeast  Cow  Creek 

14 

3 

1 

17 

3 

1 

5 

Bel  1  Rock 

1 

7 

1 

3 

2 

Wl  1  II  ams  Fork  Mountain 

1 

8 

3 

11 

40 

11 

Lay  Creek 

4 

14 

0 

24 

0 

Horse  Gu  Ich 

2 

1 

3 

5 

2 

1 

Maximum  Alternative  Subtotal 

24 

26 

24 

116 

99 

152 

68 
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TABLE  4-3 


ESTIMATED  ANNUAL  WATER  BALANCE 

FOR  THE  NORTH  PLATTE  RIVER  AT  ORIN,  WYOMING  WITHOUT  LEASING  NEW  FEDERAL  COAL 


Pristine  * 

Present 

Supply,  Consumption,  and  Quality  Categories 

Conditions 

1980 

1992 

1995 

2000 

WATER  SUPR.Y: 


Tofal  undepleted  water  supply  (ac-ft)  ** 

1 ,193,400 

1  ,193,400 

1  ,193,400 

1  ,193,400 

1  ,193,400 

Consumptive  use: 

Riparian  vegetation  (ac-ft)  tt 

6,000 

6,000 

6,000 

6,000 

6,000 

Irrigation  (ac-ft)  ttt 

— 

264,600 

264,600 

264,600 

264,6  00 

Reservoir  evaporation  (ac-ft)  tttt 

— 

41  ,000 

41  ,000 

41  ,000 

41  ,000 

Municipal  and  rural  (ac-ft)  ° 

— 

3,250 

3,230 

3,320 

3,540 

Industrial  000  and  existing  mines  (ac-ft)  00 

— 

500 

600 

700 

700 

Total  consumptive  use  (ac-ft) 

6,000 

315,350 

315,430 

315,620 

315,840 

Net  discharge  without  leasing  of  new  Federal  coal  (ac-ft) 

1  ,187,400 

878,050 

877,970 

877,780 

877,560 

FOOTNOTES: 


*  Existing  baseline  without  man's  use 

**  Estimated  from  USGS  water  resources  data  and  inferred  consumptive  uses 

ft  Does  net  include  groundwater  which  is  principal  source  of  water  consumed  by  riparian  vegetation 
ttt  Assumes  49,600  ac-ft  used  from  Medicine  Bow  River  and  215,000  ac-ft  used  from  North  Platte  River 
tttt  Seminoe  Reservoir  -35,100  ac-ft/yr;  other  reservoirs  -5,900  ac-ft/yr 

°  Assumes  consumptive  use  of  125  gal /day/ person  treated  water  supply  of  200  ga  I /day/ person  less  sewage  effluent  of  75 
gal  /day/ person 

00  Most  of  the  water  consumed  by  existing  coal  mines  is  not  a  consumptive  use  of  river  water 

Includes  base  1 1  ne  proj  ects  (Chapter  2),  Indusfries  such  as  food  processing,  and  local  services 


•  o  o 
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TABLE  4-4 

ESTIMATED  ANNUAL  WATER  BALANCE 

FOR  THE  WHITE  RIVER  AT  THE  COLORADO/UTAH  STATELINE  WITHOUT  LEASING  NEW  FEDERAL  COAL 


Pristine  * 

Present 

Supply,  Consumption,  and  Quality  Categories 

Conditions 

1980 

1992 

1995 

2000 

WATER  SUPPLY: 


Total  undepleted  water  supply  (ac-ft)  ** 

Consumptive  use: 

525,400 

525,400 

525,400 

525,400 

525,400 

Ripari an  vegetation  (ac-ft)  00 

6,800 

6,800 

6,000 

5,600 

5,100 

Irrigation  (ac-ft)  *** 

— 

43,400 

49,000**** 

49,000 

49,000 

Reservoir  evaporation  (ac-ft)  000 

— 

2,600 

2,600 

5,890 

5,890 

Municipal  and  rural  (ac-ft)  ° 

— 

920 

1  ,810 

2,290 

2,110 

Industrial  t  and  existing  mines  (ac-ft)  00 

— 

33,880 

107,590 

121,820 

149,700 

Total  consumptive  use  (ac-ft) 

6,800 

87,600 

167,000 

184,600 

21  1  ,800 

Net  discharge  without  leasing  new  Federal  coal  (ac-ft) 

518,600 

437,800 

358,400 

340,800 

313,600 

FOOTNOTES: 


*  Existing  baseline  without  man's  use 

**  Estimated  from  USGS  water  resources  data  and  inferred  consumptive  uses 

***  62,000  irrigated  acres  x  0.7  ac-ft  water  per  acre  (from  USDA,  Water  and  Related  Land  Resources  of  the  White  River) 

****  8,000  acres  estimated  increase  from  Yel low  Jacket 

0  Assumes  consumptive  use  of  125  gal/day/per  treated  water  supply  of  200  ga l/dav/person  less  sewage  effluent  of  75  ga I /day/ person 

00  Frcm  CWCB  and  USDA 

OQO  Based  on  a  regional  study  (WRC  1971) 

t  Includes  baseline  projects  (Chapter  2),  Industries  such  as  food  processing,  and  local  services 


TABLE  4-5 


ESTIMATED  ANNUAL  WATER  BALANCE 


FOR  THE  GREEN  RIVER  AT  FLAMING  GORGE 

NEAR  L INWOOD, 

UTAH,  WITHOUT 

LEASING  NEW  FEDERAL 

COAL 

Supply,  Consumption,  and  Quality  Categories 

Pristine *  * 

Conditions 

Present 

1980 

1992 

1995 

2000 

WATER  SUPFLY  (ac-ft): 

Total  undepleted  water  supply  ** 

1  ,346,400 

1 ,346,400 

1  ,346,400 

1  ,346,400 

1  ,346,400 

Export  frcm  basin  *** 

— 

7,170 

97,170 

97,170 

97,170 

Consumptive  use  (ac-ft): 

Riparian  vegetation  **** 

9,600 

9,600 

9,600 

9,600 

9,600 

Irr  i  gat  ion  t 

— 

236,800 

271 ,900 

277,400 

306,900 

Reservoir  evaporation  tt 

— 

106,800 

106,800 

106,800 

106,800 

Powerplants  tt 

— 

40,700 

40,700 

40,700 

40,700 

Municipal  and  rural  domestic  use  ttt 

— 

8,770 

10,750 

1 1 ,100 

11,200 

Energy  development  and  industry  t 

— 

23,470 

132,140 

133,900 

135,900 

Total  consumptive  use  and  export  (ac-ft) 

9,600 

433,310 

669,060 

676,670 

707,470 

Net  discharge  without  leasing  new  Federal  coal  (ac-ft) 

1  ,336,800 

91  3,090 

677,340 

669,730 

638,930 

FOOTNOTES: 

*  Existing  baseline  without  man's  use 

**  Estimated  from  USGS  water  resources  at  Flaming  Gorge  from  1924  -  1938  and  Inferred  consumptive  use  (USGS  Water  Supply  Paper 
1313,  p.  313) 

***  Diversion  from  Cheyenne  Stages  I,  II,  and  III 

****  Does  not  Include  ground  water  which  Is  principal  source  of  water  consumed  by  riparian  vegetation 

t  Information  submitted  by  the  Rock  Springs  District,  BLM 

tt  Fran  p.  10  of  Current  and  Potential  Water  Demands,  Wyoming  Water  Development  Commission,  1981.  Reservoir  evaporation 

Includes  Wyoming's  share  of  CRSP  Evaporation  and  Seedskadee  Project 
ttt  Assumes  consumptive  use  of  125  gal /day/person  by  using  treated  water  supply  of  200  ga I /day/person  less  sewage  effluent  of  75 
gal/day/person 


TABLE  4-6 

ESTIMATED  ANNUAL  WATER  BALANCE 

FOR  THE  YANPA  RIVER  NEAR  MAYBELL,  COLORADO  WITHOUT  LEASING  NEW  FEDERAL  COAL  * 


Pristine  **  Present 

Supply,  Consumption,  and  Quality  Categories  Conditions_ 1 980_ 1 992_ 1 995_ 2000 

WATER  SUPPLY: 


Total  undepleted  water  supply  ***  (ac-ft) 

1 ,135,100 

1  ,135,100 

1  ,135,100 

1  ,135,100 

1  ,135,100 

Import  to  basin  (ac-ft) 

— 

0 

0 

0 

0 

Export  from  basin  (ac-ft)  t 

Consumptive  use: 

2,800 

2,800 

2,800 

2,800 

Riparian  vegetation  ****  (ac-ft) 

14,900 

14,900 

14,900 

14,900 

14,900 

Irrigation  (ac-ft)  tt 

— 

58,730 

58,730 

58,730 

58,730 

Reservoir  evaporation  ttt  (ac-ft) 

— 

5,640 

6,570 

47 ,500f ttt 

47,500ttt 

Power  plants  (ac-ft) 

— 

6,800 

12,500 

12,500 

12,500 

Municipal  and  rural  (ac-ft)  ° 

— 

3,670 

5,1  10 

5,240 

5,410 

Existing  mines  (ac-ft)  00 

— 

200 

455 

455 

455 

Total  consumptive  use  (ac-ft) 

14,900 

92,740 

101 ,065 

142,1 25 

142,295 

Net  discharge  without  leasing  and  development  of  new 
Federal  coal  (ac-ft) 

1 ,1 20,200 

1 ,042,360 

1 ,034,035 

992,975 

992,805 

FOOTNOTES: 

*  Modified  from  table  3-9,  GR-HF  FEIS 

**  Projected  baseline  conditions  without  man's  use 

***  Irons  and  others,  1965 

****  From  CWCB  and  USDA,  1969 

t  Transbasin  diversion  frcm  Bear  River  drainage  to  Egerl a  Creek  in  Colorado  River  basin 
tt  83,600  Irrigated  acres  x  0.7  ac-ft  water  applied  per  acre 

ttt  Estimated  1.6  feet  annual  loss  at  high  elevations  and  2.0  feet  annual  loss  at  lower  elevations  (personal  ccmmunlcatlon) 
tttt  Increase  due  to  Stagecoach  and  Juniper  reservoirs 

Assumes  consumptive  use  of  125  gal/day/person.  Treated  water  supply  of  200  gal/day/person  less  sewage  effluent  of  75 
gal/day/person 
,#  Frcm  GR-HF  FEIS 

138 


ENVIRONMENTAL  CONSEQUENCES 


Any  appraisal  of  the  effects  of  leasing  new  Fed¬ 
eral  coal  on  the  available  water  supply  in  the  four 
major  regional  watersheds  is  tenuous  at  best  and 
requires  a  clarification  of  the  concept  of  consump¬ 
tive  use  of  water  in  relation  to  established  water 
rights.  Logic  dictates  that  any  impact  on  the  availa¬ 
ble  water  supply  stemming  from  the  development 
of  new  Federal  coal  depends  not  so  much  on  the 
total  amount  of  water  used  in  the  course  of  that  de¬ 
velopment  as  on  how  much  the  use  of  that  water 
reduces  the  currently  available  supply  elsewhere  in 
the  watershed.  For  example,  field  observations 
show  that  most  of  the  groundwater  and  surface 
water  supplies  on  or  discharging  from  the  prospec¬ 
tive  lease  tracts  are  currently  being  dissipated  by 
evapotranspiration  losses  onsite  or  enroute  down¬ 
stream;  the  water  never  reaches  the  principal 
streams  and  rivers  draining  the  region.  Interception 
and  use  of  this  water  in  mining  operations  would 
therefore  merely  exchange  one  form  of  consump¬ 
tive  use  (evapotranspiration)  for  another  (coal  de¬ 
velopment)  and  would  not  decrease  the  actual 
amount  of  water  available  for  use  downstream. 
Table  4-2  shows  the  number  of  existing  on-site 
water  rights  and  surface  water  sources  in  the  lease 
areas  that  would  require  mitigation  by  the  lessee. 

To  estimate  the  increased  consumptive  use  of 
water  attributable  to  the  leasing  of  new  Federal 
coal  under  the  four  leasing  alternatives,  it  was  as¬ 
sumed  that: 

1.  All  water  consumed  by  the  increased  population 

would  decrease  flow  in  the  respective  river 
systems  accordingly. 

2.  Increased  consumptive  use  by  mining  would  be 

limited  to  that  estimated  fraction  of  total  use, 
based  on  field  observations,  that  formerly 
reached  a  perennial  stream. 

3.  Water  obtained  from  aquifers  more  than  1,000 

feet  deep  in  the  coal  areas  would  not  affect 
the  base  flow  of  streams  within  the  projected 
mine  lives  and,  therefore,  would  not  be  treated 
as  increased  consumptive  use. 

The  results  shown  in  table  4-7  should  be  on  the 
high  side  and  probably  exaggerate  slightly  the  ef¬ 
fects  of  this  increased  consumptive  use  under  the 
Maximum  Leasing  alternative. 

Table  4-7  shows  a  maximum  possible  increased 
consumptive  use  of  1,186  acre-feet  annually  in  the 
North  Platte  watershed  under  the  Maximum  alterna¬ 
tive  by  the  year  2000,  which  is  about  0.10  percent 
of  the  total  undepleted  water  supply.  If  all  water 
consumed  by  new  leases  and  the  resulting  popula¬ 
tion  (the  major  consumer)  were  taken  from  the  irri¬ 
gation  sector  in  the  North  Platte,  1,750  acres  would 
be  removed  from  production  (BurRec  1980). 


For  the  Green,  Yampa,  and  White  rivers,  748, 
1,049,  and  232  acre-feet,  respectively,  would  be 
converted  from  other  uses  to  support  new  coal 
leasing  under  the  Maximum  alternative.  Again,  if 
this  water  were  all  taken  from  the  irrigation  sector, 
710,  1,540,  and  280  acres  could  be  removed  from 
production  from  the  Green,  Yampa,  and  White 
rivers,  respectively  (WRC  1971;  BurRec  1980; 
USDA  1966).  This  is  not  significant  regionally  be¬ 
cause  it  represents  less  than  one  percent  of  the 
total  irrigation  in  the  region. 

Urban  Water  Pollution 

Under  all  alternatives,  sewage  effluent  dis¬ 
charged  into  the  North  Platte  River  and  the  Yampa 
River  by  municipal  sources  would  have  the  greatest 
effect  on  aquatic  biology  during  periods  of  low  flow 
when  effluent  dilution  was  minimal.  The  lowest  flow 
on  record  in  the  North  Platte  River  downstream 
from  Sugar  Creek  is  70  cubic  feet  per  second,  or 
50,677  ac-ft/yr.  Dilution  of  sewage  effluent  at  this 
flow  would  be  more  than  adequate  to  prevent  any 
significant  degradation  of  the  aquatic  biology  down¬ 
stream. 

Results  of  a  study  on  the  wastewater  assimilative 
capacity  of  the  Yampa  River  between  Steamboat 
Springs  and  Hayden  during  September  1975 
(Bauer,  Steel,  and  Anderson  1978)  indicate  that 
pollutants  that  could  degrade  aquatic  biology  would 
be  mitigated  by  completion  of  regional  wastewater 
treatment  plants  in  the  Steamboat  Springs  and 
Craig  areas.  The  Steamboat  Springs  plant  has  been 
completed;  the  Craig  plant  is  currently  under  con¬ 
struction. 

Extensive  urban  growth  in  the  Green  and  White 
River  watersheds  would  eventually  exceed  current 
wastewater  treatment  plant  capacities.  Plants  would 
require  upgrading  to  comply  with  the  Clean  Water 
Act.  However,  by  about  1995  under  both  the  No 
Action  and  four  leasing  alternatives,  Meeker  could 
have  problems  financing  a  new  wastewater  treat¬ 
ment  plant.  South  Superior  in  Wyoming  would  also 
have  a  potential  financing  problem  in  1995  under 
the  High  and  Maximum  alternatives.  These  towns 
would  have  to  seek  outside  sources  for  funds,  e.g., 
energy  impact  assistance,  to  meet  wastewater 
treatment  requirements. 

Pollutants  in  wastes  are  minimized  by  effluent 
standards  enforced  by  the  Wyoming  Department  of 
Environmental  Quality  and  the  Colorado  Depart¬ 
ment  of  Health  through  National  Pollutant  Dis¬ 
charge  Elimination  System  permits. 

The  extent  of  degradation  in  water  quality  in  the 
reaches  downstream  from  urban  growth  due  to  new 
leases  in  the  major  rivers  has  not  been  quantified. 
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TABLE  4-7 


SUMMARY  MATRIX  OF  ANNUAL  WATER  BALANCE  AND  WATER  QUALITY 
AT  MAXIMUM  DEVELOPMENT  AT  THE  YEAR  2000 


North  Platte 

River 

Green  River 

Yampa  River 

White  River 

A  * 

Total  ** 

Percent  t 

A  * 

Total  **  Percent  t 

A  * 

Total  ** 

Percent  t 

A  * 

Total  **  1  Percent  t 

WATER  SUPPLY: 

Total  Undep leted  Water  Supply  (ac-ft)  tt 

1,193,400 

1,346,400 

1,135, 100 

525,400 

Consumptive  Use: 

Municipal  and  rural  (ac-ft) 

1  ,086 

4,626 

23. 

598 

11,798 

5.1 

649 

6,059 

1 1 . 

182 

2,292 

7.9 

Mines,  Industry,  and  power  plants  (ac-ft)  * 

100 

800 

12. 

150 

176,750 

.08 

400 

13,355 

3.0 

50 

149,750 

.03 

All  ether  Consumptive  Use:  tt  (ac-ft) 

31  1 ,600 

519,670 

123,930 

59,990 

Total  Consumptive  Use  (cumulative  Impact) 

1,186 

317,026 

.37 

748 

708,218 

.1  1 

1,049 

143,344 

.73 

232 

212,032 

.1  1 

Net  discharge  with  leasing  new  Federal  Coal  (ac-ft) 

876,374 

638,182 

991 ,756 

313,368 

SALT  LOAD: 

Sources  of  Salt:ttt 

Municipal  Waste  (tons) 

296 

7,186 

4.1 

163 

1,993 

8.2 

177 

1,057 

17. 

50 

390 

13. 

Mines  and  Industry  (tons)  *® 

192 

542 

35. 

185 

2,635 

7.0 

506 

2,241 

22. 

0 

630 

0.0 

All  other  souroes  tt  (tons) 

328,250 

964,380 

268,70  5 

245,700 

Reduction  In  Salt  Load  From: 

Consumptive  use  of  water  by  people  (tons) 

-443 

-1,883 

23. 

-244 

-2,914 

8.4 

-265 

-1,565 

17. 

-74 

-936 

7.9 

Consumptive  use  of  water  by  mines.  Industry  4  power 

plants  (tons) 

-41 

-331 

12. 

-61 

-72,431 

.08 

-163 

-3,328 

4.9 

-20 

-66,570 

.03 

All  other  consumptive  use  of  water  tt  (tons) 

-3,820 

-16,530 

-480 

Total  Salt  Load  (tons  (cumulative  Impact) 

4 

329,944 

0.0 

43 

883,993 

0.0 

255 

266,630 

.10 

-44 

179,217 

.02 

Discharge  weighted  average  dissolved  solids  mg/L 

276. 

63 

1 ,017.76 

197.54 

420.21 

Net  Increase  In  dissolved  solids  with  leasing  new  Federal 

« 

38  .14 

1.76 

.17 

.40 

.51 

.21 

.05 

Coal  (mg/L) 

_ 

FOOTNOTES: 


*  A  Is  change  exclusively  due  to  leasing  and  development  of  new  Federal  coal 

**  TOTAL  Is  total  estimated  quantity  with  leasing  and  development  of  new  Federal  coal 
t  Percent  Is  a  percentage  of  what  parf  the  A  makes  up  the  TOTAL 
tt  Fran  Tables  4-3,  4-4,  4-5,  4-6 

*  Estimated  at  50  ac-ft  per  year  for  new  mines 

**  Estimated  from  a  salt  load  study  (EFC  1980)  and  projected  surface  disturbance 
ttt  From  Tab les  4-8,  4-9,  4-10,  4-11 


ENVIRONMENTAL  CONSEQUENCES 


However,  any  impacts  on  aquatic  biology  are  ex¬ 
pected  to  be  minimal  and  short  term  due  to  state 
discharge  regulations  requiring  wastewater  treat¬ 
ment  plants. 


Salt  Loading 

Development  under  the  No  Action  alternative  is 
expected  to  increase  the  salinity  of  receiving  waters 
because  of  increased  salt  loading  (also  expressed 
as  total  dissolved  solids,  or  TDS)  from  municipal 
and  industrial  wastes,  mine  effluent,  and  leaching 
of  spoils,  and  from  the  salt  concentrating  effects  of 
the  consumptive  use  of  good  quality  water  that  for¬ 
merly  diluted  poorer  quality  water  entering  the  sur¬ 
face  water  system  downstream.  The  following  dis¬ 
cussion  includes  surface  water  and  groundwater 
contributions  to  salinity  downstream.  Individual 
groundwater  contributions  are  discussed  later. 

Projected  development  under  No  Action  can  be 
expected  to  increase  the  salinity  of  receiving  waters 
downstream  in  the  four  major  rivers  (discussed 
below),  with  a  subsequent  increase  in  the  lower 
Colorado  River  at  Imperial  Dam  to  962  mg/I  by  the 
year  2000  (BLM  1983).  Water  normally  becomes 
unusable  for  certain  crops  when  total  dissolved 
solid  levels  exceed  1,000  milligrams  per  liter  (mg/I) 
(EPA  1976). 

Salinity  in  the  North  Platte  River  under  the  No 
Action  alternative  would  increase  about  1  percent 
from  the  present  level  of  about  273  mg/I  dissolved 
solids  (table  4-8)  to  a  maximum  of  about  276  mg/I 
over  the  long  term.  Water  containing  this  much  salt 
is  suitable  for  all  current  downstream  uses,  so  no 
problems  are  anticipated. 

Salinity  in  the  Yampa  River  under  No  Action 
would  increase  about  5  percent  from  the  present 
level  of  about  188  mg/I  to  a  maximum  of  about  197 
mg/I  over  the  long  term  (table  4-9).  This  water 
would  be  suitable  for  all  current  uses. 

Salinity  in  the  Green  River  would  increase  about 
52  percent  from  the  present  level  of  about  667  mg/ 
I  to  a  maximum  of  about  1,016  mg/I  over  the  long 
term  (table  4-10).  A  large  portion  of  this  increase  is 
attributable  to  high  projected  baseline  agricultural 
use  in  the  Green  River  basin  (Wyoming  Water  De¬ 
velopment  Commission).  Saline  water  of  this  level 
would  be  limited  to  livestock,  and  certain  crops  and 
industrial  uses. 

Table  4-11  shows  salinity  in  the  White  River 
would  increase  about  7  percent  under  the  No 
Action  alternative  from  the  present  level  af  about 
392  mg/I  to  a  maximum  of  about  420  mg/I  over  the 
long  term,  which  would  be  acceptable  for  most 
uses. 


In  analyzing  the  Maximum  alternative,  it  was  as¬ 
sumed  that  any  change  in  discharge  or  salt  loading 
upstream  would  cause  an  identical  change  down¬ 
stream.  The  results,  therefore,  should  be  regarded 
as  reflecting  a  “worst-case”  condition. 

A  depletion  of  2,030  ac-ft/yr  in  the  Colorado 
River  basin  is  expected  under  the  Maximum  alter¬ 
native  because  of  increased  consumptive  use.  This 
does  not  represent  a  significant  problem;  however, 
when  combined  with  other  factors  such  as  urban 
pollution,  mine  effluent,  and  leaching  of  spoil  piles, 
water  depletion  represents  a  significant  impact  rela¬ 
tive  to  standards  set  by  the  Federal  Water  Pollution 
Control  Act  Amendments  of  1972.  The  above  cu¬ 
mulative  impact  would  result  in  a  0.06  mg/I  in¬ 
crease  in  salinity  at  Imperial  Dam,  California,  based 
on  modeling  using  the  Colorado  River  Basin  Simu¬ 
lation  System.  Although  this  is  a  small  increase,  it  is 
significant  because  it  occurs  in  a  system  that  is  al¬ 
ready  salt-laden.  (This  is  the  salinity  increase  asso¬ 
ciated  with  maximum  level  of  development.  Water 
uses  with  the  other  leasing  alternatives  would  be  so 
small  that  they  exceed  computational  accuracy  of 
the  equation  used  to  calculate  salinity.) 

On  completion  of  mining,  groundwater  discharge 
would  resume  once  the  spoils  had  resaturated  to  a 
level  higher  than  the  adjacent  streams.  Consider¬ 
able  uncertainty  exists  as  to  both  the  amount  of 
postmining  discharge  from  each  mine  area  and  the 
dissolved  solids  concentration  in  the  water  reaching 
the  streams.  The  increase  in  dissolved  solids  con¬ 
centrations  during  low  flow  for  the  various  streams 
with  development  of  new  Federal  coal  is  shown  in 
table  4-7. 

Even  with  the  cumulative  effect  of  salt  loading, 
most  rivers  are  predicted  to  be  usable  for  existing 
uses  under  the  Maximum  alternative.  The  one  ex¬ 
ception  would  be  the  Green  River,  which  would  no 
longer  be  suitable  for  certain  crops  and  other  high 
quality  uses. 

The  water  requirements  necessary  to  support  ad¬ 
ditional  coal  leases  and  associated  urbanization 
under  the  four  leasing  alternatives  would  be  virtual¬ 
ly  unnoticed  downstream  in  the  Colorado  River 
system  because  of  dilution  from  other  rivers.  Even 
the  small  increase  in  salinity  that  is  calculated  to 
occur  under  the  Maximum  alternative  (.06  mg/L) 
may  be  beyond  the  accuracy  of  the  equation  used. 

The  fact  that  the  increase  in  salt  loading  is  not 
measurable  in  a  large  river  system  does  not  mean 
that  salt  loading  would  be  insignificant  in  a  smaller 
system.  Two  streams  of  critical  concern,  Fish  and 
Trout  creeks,  drain  much  smaller  watersheds,  have 
ongoing  coal  mining  operations  within  their  water¬ 
sheds,  and  are  in  an  area  where  increased  land 
disturbance  is  planned  and  geologic  conditions  pro- 
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TABLE  4-8 


ESTIMATED  WATER  QUALITY  FOR  THE 
NORTH  PLATTE  RIVER  WITHOUT  LEASING  NEW  FEDERAL  COAL  ° 


Supply,  Consumption,  and  Quality  Categories 

Pristine  * 

Conditions 

Present 

1980 

1992 

1995 

2000 

S/V_T  LOAD: 

Sources  of  salt: 

Natural  sources  (tons/year)  00 

250,000 

250,0  00 

250,000 

25  0,0  00 

25  0,0  00 

Irrigation  (tons/year) 

— 

70,610 

70,610 

70,610 

70,610 

Municipal  wastes  (tons/year)  000 

— 

6,330 

6,280 

6,460 

6,890 

Industrial  and  existing  mines  (tons/year)  0000 

— 

250 

300 

350 

350 

Import  to  basin  (tons /year)  # 

— 

2,180 

7,640 

7,640 

7,640 

Reduction  In  salt  load  from: 

Export  of  water  frcm  basin  (tons/year)  ## 

— 

-1 ,090 

-3,820 

-3,820 

-3,820 

Consumptive  use  of  water  by  people  (tons/year) 

— 

-1  ,330 

-1  ,320 

-1  ,360 

-1  ,440 

Consumptive  use  of  water  by  Industry  and  mines 

(tons/year)### 

— 

-200 

-240 

-290 

-290 

Total  salt  load  In  North  Platte  River  (tons/year) 

250,000 

326,750 

329,450 

329,590 

329,940 

Discharge  weighted  average  dissolved  solids  In  North  Platte 

155 

273  #### 

276 

276 

276 

River  at  Semlnoe  Reservoir  (mg/I) 

FOOTNOTES : 


°  Modified  frcm  Green  River-Hams  Fork  FEIS  Round  I,  tdb  le  3-8 

Estimate  based  on  dissolved  solids  concentration  during  spring  runoff  at  USGS  gaging  stations,  when  salt  load  from  ether  sources 
Is  proportionately  small 

00  0  Based  on  75  ga  I /day/ per  son  and  Increase  In  dissolved  solids  concentration  of  200  mg/I 
0  000  Estimated  frcm  a  salt  load  study  (EFC  1980)  and  projected  surface  disturbance 
#  Based  on  dissolved  solids  concentration  of  200  mg/I 

##  Based  on  dissolved  solids  concentration  of  100  mg/ I 

###  Based  on  dissolved  solids  concentration  of  300  mg/I 

####  Base  on  weighted  average  dissolved  solids  concentration  of  Inflow  to  Semlnoe  Reservoir  from  North  Platte  and  Medicine  Bow  Rivers 
and  from  Big  D!  tch 
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TABLE  4-9 


ESTIMATED  WATER  QUALITY 

FOR  THE  YAMPA  RIVER  WITHOUT  LEASING  NEW  FEDERAL  COAL  * 


Supply,  Consumption,  and  Quality  Categories 

Pristine  ** 

Conditions 

Present 

1980 

1992 

1995 

2000 

SA_T  LOAD: 

Sources  of  Salt: 

Natural  sources  ( tons/year )*** 

171 ,800 

171 ,800 

171 ,800 

171 ,800 

171 ,800 

Irrigation  and  dryland  farming  (tons/year)  ° 

— 

96,905 

96,905 

96,905 

96,905 

Municipal  wastes  (tons/year)  00 

— 

600 

835 

860 

880 

Existing  mines  (tons/year)  # 

— 

1  ,090 

1  ,365 

1  ,370 

1  ,735 

Reduction  in  salt  load  from: 

Export  of  water  from  basin  (tons/year)  ## 

— 

-480 

-480 

-480 

-480 

Consumptive  use  of  water  by  power  plants  (tons/year)  ### 

— 

-1  ,620 

-2,980 

-2,980 

-2,980 

Consumptive  use  of  water  by  people  (tons/year)  ### 

— 

-870 

-1  ,220 

-1  ,250 

-1 ,300 

Consumptive  use  of  water  by  mining  (tons/year)  #### 

— 

-80 

-185 

-185 

-185 

Total  salt  load  In  Yampa  River  (tons/year) 

171  ,800 

267,345 

266,040 

266,040 

266,375 

Discharge  weighted  average  dissolved  solids  in  Yampa 

113 

188 

189 

197 

197 

River  at  Maybel 1  (mg/I) 

FOOTNOTES: 


*  Modified  from  table  3-9,  Green  River-Hams  Fork  FEIS  Round  I 

**  Projected  baseline  conditions  without  man's  use 

Estimate  based  on  dissolved  solid  concentration  during  spring  runoff  at  USGS  gaging  station  when  salt  load  frcm  other  sources 
is  proportionately  small 

Estimated  average  dissolved  solids  loadings  contributed  by  Irrigation  frcm  WRC  (1971)  (Coef  =  1.65  tons/irr  ac/yr) 

Based  on  75  gallosn  sewage/day/ person  and  increase  in  dissolved  solid  concentration  of  200  mg/I 

#  Estimated  frcm  a  salt  load  study  (EFC  1980)  and  projected  surface  disturbance 

##  Based  on  dissolved  solids  concenfrat Ion  of  125  mg/I 

###  Based  on  dissolved  solids  concentration  of  175  mg/  I 

####  Based  on  dissolved  solids  concentration  of  300  mg/I 
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TABLE  4-10 


ESTIMATED  WATER  QUALITY 

FOR  THE  GREEN  RIVER  WITHOUT  LEASING  NEW  FEDERAL  COAL 


Pristine  * 

Present 

Supply,  Consumption,  and  Quality  Categories 

Conditions 

1980 

1992 

1995 

2000 

SALT  LOAD: 


Sources  of  Salt: 


Natural  sources  (tons/year)  t 

458,000 

458,000 

458,000 

458,000 

458,000 

Irrigation  (fons/year)  ° 

— 

390,720 

448,630 

457,710 

5  0  6,380 

Municipal  waste  (tons/year)  00 

— 

1  ,430 

1 ,750 

1 ,810 

1  ,830 

Existing  mines  (tons/year)  000 

— 

490 

860 

810 

880 

Other  energy  development  and  Industry  0  000  (tons/year) 

Reduction  In  salt  load  from: 

“  ““  “ 

1,100 

1 ,500 

1,510 

1  ,570 

Export  of  water  fron  basin  (tons/year)  # 

— 

-1  ,2  20 

-16,530 

-16,530 

-16,530 

Consumptive  use  of  water  by  power  plants  (tons/year)  ## 

— 

-9,690 

-9,690 

-9,690 

-9,670 

Consumptive  use  of  water  by  people  (tons/year)  ## 

— 

-2,090 

-2,560 

-2,640 

-2,670 

Consumptive  use  of  water  by  coal  mining  (tons/year)  ### 

— 

-200 

-300 

-330 

-350 

Consumptive  use  of  water  by  energy  and  Industry  (tons/year)  ### 

— 

-9,580 

-5  3,950 

-54,670 

-55,490 

Total  salt  load  In  Green  River  (tons/year) 

458,000 

828,970 

827,710 

835,980 

883,750 

Discharge  weighted  average  dissolved  solids  In  Green 

River  at  Flaming  Gorge,  Wyoming  (mg/I) 

248 

667 

899 

942 

1 ,016 

FOOTNOTES: 

SOURCE:  Wyoming  Water  Development  Commission 


*  Existing  baseline  without  man's  use 

t  Estimate  based  on  dissolved  solids  concentration  during  spring  runoff  when  salt  load  from  other  sources  Is  proportionately  smal  I 

°  Estimated  average  dissolved  solids  loadings  contributed  by  Irrigation  of  12  Inches  of  water  per  acre  (Coef  =  1.65  ton/Irr  ac/yr) 

(WRC  1971  ,  Appendix  XV,  p.  55) 

00  Based  on  75  ga I /day/person  and  Increase  In  dissolved  solids  concentration  of  200  mg/I 
0  00  Estimated  from  a  salt  load  study  (EFC  1980)  and  projected  surface  disturbance 
0000  Based  on  a  regional  study  (WRC  1971) 

#  Based  on  a  dissolved  solids  concentration  of  125  mg/1 

##  Based  on  a  dissolved  solids  concentration  of  175  mg/1 

###  Based  on  a  dissolved  solids  concentration  of  300  mg/1 
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TABLE  4-1 1 

ESTIMATED  WATER  QUA_  ITY 

FOR  THE  WHITE  RIVER  WITHOUT  LEASING  NEW  FEDERAL  COAL 


Quality  Categories 

Pr I stlne  * 

Conditions 

Present 

1980 

1992 

1995 

2000 

SALT  LOAD: 

Sources  of  salt: 

Natural  sources  (tons/year)  t 

163,000 

163,000 

163,000 

163,000 

163,000 

Irrigation  (tons/year)  tt 

— 

86,000 

84,100 

83,600 

82,700 

Municipal  wastes  (tons/year)  ttt 

— 

150 

300 

370 

340 

Industrial  (tons/year)  tttt 

— 

140 

270 

340 

310 

Existing  mines  (tons/year)  ° 

— 

190 

280 

300 

320 

Reduction  In  salt  load  from: 

Export  of  water  from  basin  (tons/year) 

— 

0 

0 

0 

0 

Consumptive  use  of  water  by  people  (tons/year) 

O  O 

— 

-376 

-739 

-935 

-862 

Consumptive  use  of  water  by  Industry  and  mines 

( tons/year) 

O  O  _ 

-15,270 

-45,730 

-53,080 

-66,550 

Total  salt  load  In  White  River  (tons/year) 

163,000 

233,834 

201 ,481 

193,595 

179,258 

Discharge  weighted  average  dissolved  solids  In  White  River 

231 

392 

413 

417 

420 

(mg/  1 ) 

FOOTNOTES: 


*  Existing  baseline  without  man's  use 

t  Estimate  based  on  dissolved  solid  concentration  (=.31  tons  per  ac-ft)  when  salt  load  frcm  other  souroes  Is  proport  lo  natel  y  small 

tt  Estimated  Average  Dissolved  Solids  Loadings  Contributed  by  Irrigation  from  WRC  (1971)  (Coef  =  1.65  ton  Irr  ac/yr) 

ttt  Based  on  75  gal  sewage/day/person  and  an  Increase  In  dissolved  solids  concentration  of  200  mg/ 1 
tttt  Based  on  a  regional  study  (W7C  1971) 

Estimated  frcm  a  salt  load  study  (ECO  1980)  and  projected  surface  disturbance 
Based  on  a  dissolved  solids  concentration  of  300  mg/I 
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ENVIRONMENTAL  CONSEQUENCES 


mote  naturally  high  total  dissolved  solids  concentra¬ 
tions.  Due  to  these  factors,  salt  loading  to  these 
two  streams  would  be  significant. 

Middle  Creek  and  Little  Middle  Creek  tracts  (in¬ 
troduced  under  the  Low  alternative)  and  the  Fish 
Creek  Tract  (High  alternative)  are  in  the  watersheds 
of  critical  concern  to  Trout  and  Fish  creeks.  The 
Kaman  Tempo  Report  (1982),  prepared  for  the 
Office  of  Surface  Mining,  specifically  studied  the  ef¬ 
fects  of  coal  mining  on  these  two  creeks.  It  is 
noted  that  “the  elevated  TDS  (total  dissolved 
solids)  concentrations  in  the  Yampa  River  during 
low  flow  and  in  Fish  Creek  may  have  an  adverse 
impact  on  agricultural  uses  of  water  from  these 
drainages.” 

The  Fish  Creek  groundwater  system  may  have 
already  reached  its  threshold  of  material  damage 
from  present  mines  during  low  flow  conditions  (per¬ 
sonal  communication,  MLRB  1983).  It  is  probable 
that  development  of  new  leases  would  aggravate 
the  existing  problem.  No  proven,  economical  miti¬ 
gation  is  known  to  date.  Trout  Creek  is  a  concern 
because  the  geology  and  hydrologic  characteristics 
are  similar,  there  are  existing  and  proposed  mines 
in  the  watershed,  and  Fish  Creek  is  a  tributary  of 
Trout  Creek. 

The  possibility,  exists,  as  continued  coal  develop¬ 
ment  takes  place,  that  total  dissolved  solids  con¬ 
centrations  would  increase  in  and  around  all  of  the 
coal  lease  tracts.  The  degree  to  which  these  con¬ 
centrations  would  increase  and  the  impacts  which 
would  result  cannot  be  determined  at  this  time. 
However,  it  can  be  said  that  total  dissolved  solids 
levels  are  not  expected  to  increase  as  much  re¬ 
gionwide  as  in  Fish  and  Trout  creeks.  At  the 
present  time,  no  other  coal  lease  tracts  have  been 
specifically  identified  as  being  in  a  watershed  with 
all  the  characteristics  of  the  two  critical  streams. 


Sediment  Yield 

The  greatest  portion  of  sediment  load  in  streams 
in  the  EIS  region  is  derived  naturally  from  the  more 
arid  lower  elevations.  Vegetation  cover  begins  to  be 
sparse  in  areas  with  less  than  10  inches  of  total 
precipitation.  Friable  streambank  soil  types,  coupled 
with  poor  range  condition,  improper  land  use,  and 
lack  of  protective  vegetation  cover,  would  account 
for  the  high  sediment  yields  under  the  No  Action  al¬ 
ternative  that  would  continue  to  characterize  some 
of  the  streams  in  the  major  river  drainages  at  lower 
elevations. 

The  proposed  developments  under  No  Action 
could  add  as  much  as  3,900  tons  per  year  due  to 
surface  disturbance  to  the  North  Platte  sediment 
discharge  by  the  year  2000.  Likewise,  12,300, 
7,400,  and  9,400  tons  per  year  could  be  added  to 


the  Green,  Yampa,  and  White  rivers,  respectively, 
by  the  year  2000.  Compared  to  present  values, 
these  sediment  yields  would  be  insignificant. 

Changes  in  sediment  yield  stemming  from  distur¬ 
bances  directly  and  indirectly  associated  with  coal 
development  under  the  leasing  alternatives  would 
range  widely,  depending  on  required  mitigation 
measures  and  proximity  to  perennial  streams. 
Runoff  from  areas  disturbed  by  surface  activities 
associated  with  surface  or  underground  mining 
must  not  transport  offsite  more  than  30  mg/I  total 
suspended  solids  as  an  average  daily  value  for  30 
consecutive  discharge  days  (Federal  and  state  reg¬ 
ulations). 

However  discharges  for  less  than  30  days  can 
exceed  30  mg/I,  and  occurrence  of  this  is  frequent. 
Another  factor,  which  is  less  predictable,  is  the 
probability  of  a  storm  event  exceeding  the  design 
criteria  of  sediment  ponds  (10-year,  24-hour).  If  this 
occurred,  a  pond  could  discharge  water  having 
sediment  exceeding  30  mg/I.  Another  major  source 
of  sediment  would  be  haul  roads  that  are  exempt 
under  current  regulations. 

Conditions  could  exist  that  naturally  mitigated  ex¬ 
cessive  sedimentation,  such  as  nearly  level  slopes 
and  roads,  deposition  of  sediment  before  reaching 
a  perennial  stream,  or  good  fortune  in  not  having  a 
major  storm  during  the  life  of  a  mine.  Overdesign  of 
sediment  control  structures  to  handle  expected 
storms  during  the  life  of  a  mine  would  also  help. 

To  quantify  changes  in  sediment  yield  from  the 
leasing  and  development  of  new  Federal  coal  is 
very  difficult  with  available  information.  Sediment 
yield  rates  could  remain  the  same  or  increase  as 
much  as  50  percent.  Assuming  a  25  percent  in¬ 
crease  for  purposes  of  analysis,  an  approximation 
of  sediment  yield  by  the  year  2000  is  shown  in 
table  4-12.  There  would  be  a  period  of  time  when 
sediment  yield  would  exceed  premining  rates;  how¬ 
ever,  as  sediment  and  runoff  control  devices  were 
established  as  outlined  in  state  regulations,  sedi¬ 
ment  yields  would  possibly  decrease. 

These  inferred  changes  in  annual  sediment  yield 
are  insignificant  compared  to  annual  sediment  load 
of  the  Green,  North  Platte,  White,  and  Yampa 
rivers.  Thus,  any  impacts  from  changes  in  erosion 
and  sediment  yield  over  the  period  of  mining  should 
be  very  local,  short-lived,  and  difficult  to  measure. 

On  completion  of  mining  and  reclamation  and  re¬ 
moval  of  sedimentation  ponds,  sediment  yields 
from  most  reclaimed  areas  are  expected  to  return 
to  approximate  predisturbance  rates.  The  notable 
exceptions  would  be  urbanized  areas,  which  should 
remain  stable  over  the  long  term,  and  possibly  the 
steeper  slopes  on  some  of  the  tracts,  which  could 
be  difficult  to  stabilize  if  the  original  contour  was 
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TABLE  4-12 


SEDIMENT  YIELD  AT  THE  YEAR  2000 


Acres  Disturbed  Suspended 


Rl  ver 

On- 

Off- 

1  nfra- 

Sediment  * 

On- 

Off- 

Net 

River  Basin 

Yield 

Alternative 

Basin 

Site 

Site 

Structure  tt 

Ton/ac/yr. 

Site** 

Site  t 

Yield 

N.  Platte  Green 

Yampa 

Wh  1  te 

Deadman 

Green 

« 

80 

_  _  — 

__ 

.1  1 

11 

11 

1 1 

Leuclte  Hills 

Green 

3,600 

67 

36 

.11 

495 

1 1 

506 

506 

Pol nt  of  Rocks 

Green 

2,780 

20 

18 

.1  1 

382 

3 

385 

385 

Tract  98 

Green 

164 

— 

— 

.11 

23 

— 

23 

23 

Pralrl e  Dog 

Wh  I  te 

40 

1  10 

55 

.4  2 

21 

69 

90 

90 

Little  Mldde  Creek 

Yampa 

700 

— 

— 

.30 

263 

— 

263' 

263 

Middle  Creek 

Yampa 

10 

— 

4 

.30 

4 

— 

4 

4 

Low  Alternative  Subtotal 

6,430 

197 

113 

925 

267 

90 

Atlantic  Rim 

.5  Platte 

7,1  10 

770 

160 

.03 

1 ,466 

191 

1  ,65  7 

.5  Yampa 

.30 

Byrne  Creek 

Green 

2,230 

30 

36 

.1  1 

307 

5 

312 

31  2 

Corral  Creek 

Platte 

2,272 

375 

93 

.03 

85 

17 

102 

102 

Wild  Horse  Draw 

P  latte 

945 

575 

75 

.03 

35 

26 

61 

61 

Rattlesnake 

White 

40 

40 

47 

.42 

21 

25 

46 

46 

Signal  Butte 

Yampa 

1  ,082 

318 

29 

.30 

406 

143 

549 

549 

Moderate  Alternative  Subtotal 

20,109 

2,305 

553 

163  1,237 

816 

136 

Indian  Springs 

Platte 

100 

100 

69 

.03 

4 

5 

9 

9 

Plo 

Green 

2,680 

284 

36 

.1  1 

369 

47 

416 

416 

Wt  nton 

Green 

43 

62 

239 

.11 

6 

10 

16 

16 

Peck  Gu 1 ch 

Yampa 

40 

80 

81 

.30 

15 

36 

51 

51 

1  les  Mourrta  I  n 

Yampa 

1,100 

80 

40 

.30 

413 

36 

449 

449 

Fish  Creek 

Yampa 

300 

25 

65 

.30 

113 

11 

124 

124 

High  Alternative  Subtotal 

24,292 

2,936 

172  1,669 

1  ,440 

136 

Northeast  Cow  Creek 

Yampa 

40 

420 

226 

.30 

15 

189 

204 

204 

Bel  1  Rock 

Yampa 

50 

45 

66 

.30 

19 

20 

39 

39 

WII  Hams  Fork  Mountain 

Yampa 

3,917 

65 

30 

.30 

1  ,469 

29 

1  ,498 

1  ,498 

Lay  Cred<. 

Yampa 

2,066 

385 

45 

.30 

775 

173 

948 

948 

Horse  Gul  ch 

Yampa 

1  ,143 

100 

13 

.30 

429 

45 

474 

474 

Maximum  Alternative  Subtotal 

33,241 

3,951 

1 ,463 

172  1,669 

4,603 

136 

Percent  of  Present  Yield 

•03*  .24* 

.70* 

0* 

FOOTNOTES: 


*  Values  taken  from  Chapter  3 

**  Sediment  yield  1 ncreased  to  25*  premining  levels. 

t  Off-slte  disturbance  would  double  yield  for  1st  two  years  then  1.5  x  sediment  rate 
tt  Infrastructure  sediment  yelld  would  double  for  1st  two  years  then  return  to  premine  rate 
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approximately  restored  as  required  by  state  regula¬ 
tions. 

At  this  time,  it  is  not  known  whether  steep  slopes 
could  be  returned  to  their  present  erosional  stabil¬ 
ity.  Successful  rehabilitation  of  steep  slopes  would 
depend  on  the  reconstruction  of  stable  channels 
and  the  reestablishment  of  deep-rooted  woody 
plants  with  a  grass  understory  that  is  at  least  com¬ 
parable  to  the  existing  cover.  If  that  stability  was 
not  achieved,  sediment  yield  from  those  areas 
could  increase  above  the  premining  rate. 

Byrne  Creek  Tract  (Moderate  alternative)  has  an 
identified  sediment  yield  problem  that  would  consti¬ 
tute  a  significant  onsite  impact.  Details  can  be 
found  in  the  site  specific  analysis  located  at  the 
Rock  Springs  BLM  District  Office. 


Groundwater 

Projected  mining  under  the  No  Action  alternative 
would  result  in  the  removal  of  certain  aquifers  in 
disturbed  areas,  which  would  cause  localized  dis¬ 
ruption  of  existing  wells  and  springs  and  future 
groundwater  development  in  the  affected  areas. 
There  would  be  no  signficant  effect  on  regional 
groundwater. 

Impacts  to  the  groundwater  resources  in  both  the 
Colorado  and  Wyoming  areas  as  a  result  of  leasing 
and  development  of  new  Federal  coal  would  occur 
almost  entirely  in  the  vicinity  of  the  mined  areas 
and  should  have  no  significant  effect  on  regional 
groundwater  systems,  either  alone  or  in  combina¬ 
tion  with  baseline  development.  (One  localized  area 
described  later  may  have  impacts  due  to  a  high 
concentration  of  existing  and  proposed  mines.) 
Local  impacts  would  stem  from  or  occur  to: 

1.  Aquifer  removal-extraction  of  source  areas  for 

springs  and  wells 

2.  Interruption  of  groundwater  flow-modification  of 

premining  groundwater  flow  in  mined  areas 

3.  Spoil  pile  groundwater  movement-a  change  in 

groundwater  flow  due  to  replaced  spoil  material 

4.  Water  quality-changes  in  water  quality  caused 

by  leaching  of  spoil  materials  and  by  mixing  of 
water  between  aquifers  not  interconnected 
before  mining 

5.  Subsidence-possible  changes  in  groundwater 

due  to  subsidence  and/or  fracturing  of  overly¬ 
ing  rocks  from  underground  mining 


Aquifer  Removal 

Leasing  and  mining  new  Federal  coal  under  the 
leasing  alternatives  would  unavoidably  result  in  the 
local  removal  of  parts  of  certain  aquifers  within  the 
mined  areas,  with  consequent  impacts  on  existing 
wells  and  springs  and  on  future  groundwater  devel¬ 
opment  in  the  affected  areas.  Aquifers  adversely  af¬ 
fected  by  surface  mining  would  include  the  mined 
coal  beds,  all  saturated  beds  and  lenses  of  perme¬ 
able  sandstone  in  the  overburden  and  interburden, 
and  alluvial  aquifers.  Underground  mining  would 
remove  only  the  mined  coal  beds. 

Development  of  the  Atlantic  Rim  Tract  could  sig¬ 
nificantly  affect  the  hydrology  of  Separation  Creek 
in  Wyoming  (Site  Specific  Analysis  1983).  Wildlife 
habitat  types,  such  as  riparian  and  aspen,  are  de¬ 
pendent  on  moisture  provided  by  the  springs.  If 
some  of  the  spring  inflows  were  destroyed  or  dimin¬ 
ished,  these  habitat  types  would  be  difficult  to  re¬ 
place  during  reclamation. 

The  approximate  size  of  the  aquifers  that  would 
be  removed  during  the  time  frames  addressed  in 
this  EIS  and  the  relationship  of  the  affected  areas 
to  the  total  area  of  the  respective  watersheds  are 
summarized  in  table  4-13.  Aquifers  removed  may  or 
may  not  be  confined,  depending  on  the  existence 
of  confining  layers  of  tract  and  distance  from  re¬ 
charge  areas.  Table  4-13  shows  that,  under  the 
Maximum  alternative,  a  cumulative  total  of  13,800 
acres  of  aquifers  (0.0026  percent  of  the  water¬ 
sheds)  would  be  removed  and  replaced  in  Wyoming 
by  end  of  mine  life,  whereas  25,600  acres  (0.0167 
percent  of  the  watersheds)  would  be  removed  and 
replaced  in  Colorado. 

Those  parts  of  the  coal  and  overlying  aquifers 
that  were  removed  by  surface  mining  would  be  re¬ 
placed  by  a  single  aquifer  comprised  of  broken 
spoil  materials.  Because  of  the  preponderance  of 
sandstone  in  the  coal-bearing  formations  in  both 
Wyoming  and  Colorado,  the  spoil  materials  should 
be  moderately  permeable  unless  they  were  com¬ 
pacted  during  final  placement.  All  replaced  spoil 
aquifers,  therefore,  should  have  at  least  as  much 
capacity  to  store  and  transmit  groundwater  as  the 
original  aquifers,  once  they  are  resaturated.  Howev¬ 
er,  resaturation  could  take  50  to  100  years  after 
completion  of  mining. 

Those  parts  of  the  coal  aquifers  that  were  re¬ 
moved  by  underground  mining  would  not  be  re¬ 
placed.  Subsequent  collapse  of  pillars  or  roof  col¬ 
lapse  would  leave  a  rubble  zone  that  should  in¬ 
clude  interconnected  voids  for  a  period  of  many 
decades.  If  penetrated  below  the  top  of  the  saturat¬ 
ed  zone,  these  permeable  rubble  zones  should 
yield  adequate  supplies  of  water  to  wells  for  use  by 
livestock  and  wildlife.  The  quality  of  the  water  thus 
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TABLE  4-13 


REMOVAL  OF  AQUIFERS  BY  LEASING  NEW  FEDERAL  COAL 
AT  MAXIMUM  DEVELOPMENT  (END  OF  MINE  LIFE) 


Type  of  Mine 

Water  Bearing  Zones *  * 

Acres 

Removed  ** 

North  P 1 atte  tt 

Acres  Percent 

Green 

Acres 

River  ttt 

Percent 

Yampa 

Acres 

River  0 

Percent 

White 

Acres 

River  00 

Percent 

Deadman 

Surface 

Ft.  Union,  Lance 

75 

75 

.0000 

Leu  cite  Hills 

Surface 

Alluvial,  Ft.  Union,  Lance 

1  ,200 

1 ,200 

.0002 

Pol  nt  of  Rocks 

Surface 

Al  luvl  al  ,  Almond 

1,150 

1,150 

.0002 

Tract  98 

Surface 

Adavll le,  HII lard  shale 

164 

164 

.0000 

Pralrl e  Dog 

Underground  t 

Al  luvl  al  ,  W 1 1  1 1  ams  Fork 

1  1  ,518 

11,518 

.0072 

Little  Middle  Creek 

Surface 

Twenty  Mile,  Trout  Creek 

676 

676 

.0001 

Middle  Creek 

Underground 

AVF***,  Al  luvl  al  ,  1  les 

1  ,040 

1  ,040 

.0002 

Low  Alternative  Subtotal 

0  0 

2,589 

.0004 

1  ,716 

.0004 

1 1  ,518 

.0072 

Atlantic  Rim 

Surface 

AVF,  Al  luvlal  ,  Almond,  Pine  Ridge 

7,1 10°°* 

3,555 

.0006 

3,555 

.0006 

Byrne  Creek 

Surface 

AVF,  Alluvial,  Adavll le,  Lazaert 

900 

900 

.0001 

Corral  Canyon 

Surface 

Al  luvl  al  ,  Almond 

2,272 

2,272 

.0007 

Wild  Horse  Draw 

Surface 

Alluvial,  A  1 mond 

945 

945 

.0003 

Rattlesnake  Mesa 

Unde  rground 

AVF,  Al  luvl  al  ,  Wl  1  II  ams  Fork 

936 

936 

.0006 

Signal  Butte 

Surface  &  Underground 

Twenty  Mile,  Trout  Creek 

783 

783 

.0002 

Moderate  Alternative  Subtotal 

6,772 

.0018 

3,489 

.0005 

6,054 

.001  4 

12,454 

.0078 

Indian  Springs 

In  situ  Gasification 

Ft.  Union,  Lance 

2,436*°° 

Plo 

Almond,  Lewis 

950 

950 

.0001 

WInton 

Underground 

Alluvial,  Erlcson,  Rock  Springs 

6,161 

6,161 

.0009 

Peck  Gulch 

Underground 

AVF,  Alluvial,  Twenty  Mile,  Trout 

Ck. 

1,923 

1,923 

.0004 

1 les  Mountal n 

Surface 

Alluvial,  Twenty  Mile 

750 

750 

.0002 

Fish  Creek 

Surface  &  Underground 

AVF,  Alluvial,  Twenty  Mile,  Trout 

Ck. 

200 

200 

.0000 

High  Alternative  Subtotal 

6,772 

.0018 

10,600 

.0016 

8,927 

.0020 

1  2,454 

.0078 

Northeast  Cow  Creek 

Underground 

AVF, 

Al 

luvlal ,  Almond 

8,323°°° 

8,323 

.0020 

Bel  1  Rock 

Underground 

AVF, 

Trout  Creek,  Twenty  Mile 

1  ,712 

1  ,712 

.0004 

Wll llams  Fork  Mountain 

Surface 

AVF, 

Al 

luvl  al  ,  Twenty  Mile 

3,525 

3,525 

.0006 

Lay  Creek 

Surface 

AVF, 

Al 

luvlal.  Ft .  Un  Ion 

1  ,650 

1  ,65  0 

.0004 

Horse  Gu  1  ch 

Surface 

AVF, 

Al 

luvlal,  Lewis,  Twenty  Mile 

909 

909 

.0002 

Maximum  Alternative  Subtotal 

6,772 

.0018 

10,600 

.0016 

25,047 

.0055 

1 2,454 

.0078 

FOOTNOTES : 

*  See  tables  3-10  and  3-11  for  aquifer  cbaracterlst  Ics. 

**  Refers  to  the  surface  area  frcm  which  aquifers  are  removed.  For  example,  removal  of  several  aquifers  fran  a  mined  area  of  50  acres  Is  reported  as  an  area  of  50  acres  of 
aquifers  removed.  See  text  for  spoil  pile  replacement. 

***  Alluvial  valley  floors  (AVF's)  have  been  Identified  In  the  Land  Use  pi  ans  .  See  SSAs  for  app  I  Icatlon  of  unsul  tabl  1 1  ty  crl  terl  a  detail  s. 

t  It  Is  assumed  that  underg"ound  mines  wll  I  remove  coal  from  the  entire  lease  acreage, 

tt  Area  of  watershed  7,230  square  miles, 

ttt  Area  of  watershed  15,090  square  ml les. 

*  Area  of  watershed  7,140  square  miles. 

••  Area  of  watershed  3,680  square  miles* 

Located  In  the  Great  Divide  and  Washakie  Basins  at  an  area  of  6,100  square  miles. 


ENVIRONMENTAL  CONSEQUENCES 


obtained  should  not  be  significantly  different  from 
water  which  occurred  in  the  coal  aquifers  prior  to 
mining.  Most  existing  wells,  however,  obtain  their 
water  from  sandstone  beds  in  the  coal  sequence. 
The  occurrence  of  groundwater  in  these  sandstone 
aquifers  should  return  to  essentially  premining  con¬ 
ditions  following  the  completion  of  mining  and  rees¬ 
tablishment  of  hydrologic  equilibrium  in  the  mined 
areas. 

The  number  of  wells  and  springs  that  would 
probably  be  destroyed  or  seriously  depleted  under 
the  four  leasing  alternatives  is  listed  in  table  4-2. 
Under  the  Maximum  Leasing  alternative,  only  20 
wells  and  17  springs  in  Wyoming  and  4  wells  and  8 
springs  in  Colorado  would  be  severely  depleted  or 
destroyed.  Adjacent  wells  listed  in  table  4-2  may  re¬ 
ceive  minor  impacts,  such  as  lower  water  levels  or 
decreased  water  quality. 

In  all  cases,  new  wells  could  be  completed  on 
the  postmining  surface,  although  their  depth  and 
pumping  lift  is  expected  to  be  several  hundred  feet 
greater  than  under  present  conditions.  Most  impact¬ 
ed  springs  would  probably  be  permanently  im¬ 
paired.  Although  new,  possibly  larger  springs 
should  occur  lower  on  the  slopes  in  most  cases  in 
the  long  term,  this  resaturation  of  the  spoils 
aquifers  could  take  50  to  100  years.  However,  im¬ 
pacts  to  groundwater  supplies  should  be  very  local 
and  consist  principally  of  increased  drilling  and 
pumping  costs. 

Interruption  of  Groundwater  Flow 

Water  pumped  from  both  surface  and  under¬ 
ground  mines  would  create  a  local  cone  of  draw¬ 
down  or  low  point  in  the  groundwater  flow  system. 
The  effect  would  be  to  interrupt  groundwater  move¬ 
ment  through  the  mine  areas  towards  natural  dis¬ 
charge  areas,  usually  the  nearest  incised  valley 
holding  a  perennial  or  intermittent  stream.  As  a 
result,  water  levels  in  the  affected  aquifers  would 
be  lowered  in  the  vicinity  of  the  mines.  Additional 
lowering  of  water  levels  would  occur  in  the  vicinity 
of  those  mines  where  wells  tapping  these  same 
aquifers  were  pumped  to  supply  water  for  mining 
operations. 

The  magnitude  of  water  level  declines  in  the  vi¬ 
cinity  of  the  mines  would  depend  on  aquifer  proper¬ 
ties,  recharge  characteristics,  rate  of  pumping,  and 
duration  of  pumping,  but  declines  would  probably 
not  exceed  100  feet  within  the  mined  areas  and 
should  not  greatly  exceed  10  feet  more  than  a  mile 
from  the  mined  areas.  If  any  nearby  domestic  or 
stockwater  wells  were  significantly  impacted,  the 
responsible  mining  company  would  have  to  replace 
the  interrupted  supplies  (Colorado  and  Wyoming 
regulations). 


Dewatering  of  those  mines  that  extend  below  the 
level  of  nearby  perennial  or  intermittent  streams 
could  cause  a  reversal  of  the  hydraulic  gradient  in 
the  immediate  vicinity  of  all  subsurface  tracts. 
Water  would  then  tend  to  move  from  the  streams 
toward  the  mines  instead  of  from  the  mine  areas 
toward  the  streams,  as  is  currently  happening.  A  re¬ 
duction  in  streamflow  could  result,  but  the  magni¬ 
tude  should  be  small  and  should  not  materially 
impact  any  of  the  perennial  streams  in  the  EIS  area 
because  of  regulatory  requirements.  As  renewable 
resources,  perennial  streams  and  alluvial  valley 
floors  would  be  protected  by  state  regulations.  Im¬ 
pacts  to  intermittent  streams  would  be  alleviated 
when  mined  out  areas  became  saturated  and  the 
hydraulic  gradient  returned. 

Spoil  Pile  Groundwater  Movement 

Relatively  impermeable  shale  interbedded  with 
sandstone  and  coal  gives  rise  to  perched  ground- 
water  conditions  in  most,  if  not  all,  of  the  coal 
areas  under  consideration  in  both  Wyoming  and 
Colorado.  Removal  of  these  perching  layers  and  re¬ 
placement  of  the  mined  interval  in  surface  mined 
areas  with  spoil  materials  that  should  have  much 
higher  vertical  permeability  than  the  premining  stra¬ 
tigraphic  sequence  would  largely  eliminate  this 
groundwater  perching.  The  effect  would  be  to 
reduce  the  amount  of  groundwater  moving  laterally 
on  top  of  perching  layers  toward  discharge  areas 
along  nearby  valley  side  slopes  and  to  increase 
groundwater  recharge  to  depth.  As  a  result,  vegeta¬ 
tion  along  the  valley  side  slopes  would  be  locally 
deprived  of  most  or  all  of  this  additional  moisture 
and  would  have  to  readjust  accordingly  in  vigor, 
density,  and  type.  Increased  groundwater  recharge 
to  depth  would  cause  increased  leaching  of  spoil 
materials  and  eventual  transport  over  the  long  term 
of  at  least  a  part  of  these  leached  materials  into 
the  surface  water  system,  contributing  to  the  salin¬ 
ity  of  downstream  waters  as  previously  mentioned 
in  the  Salt  Loading  section  under  Surface  Water  in 
this  chapter. 

Changes  stemming  from  modification  of  flow  by 
replaced  spoil  materials  should  be  largely  local  in 
aspect  and  cannot  be  quantified  in  the  absence  of 
specific  mine  plans  and  adequate  data  defining 
local  groundwater  occurrence.  It  is  important  to 
note,  however,  that  the  effects  should  be  minor 
during  the  period  of  active  mining  in  each  tract  and 
should  become  locally  significant  only  after  comple¬ 
tion  of  mining  and  reclamation.  These  impacts 
would  then  continue  over  the  long  term. 
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Water  Quality 

As  water  entering  at  the  surface  or  from  aquifers 
truncated  by  mining  operations  percolates  through 
replaced  spoil  materials,  solution  and  interaction 
with  soluble  minerals  in  the  spoils  are  expected  to 
significantly  degrade  the  quality  of  the  local  ground- 
water  resource. 

The  existing  groundwater  quality  of  the  Northeast 
Cow  Creek  Tract  (introduced  under  the  Maximum 
alternative)  would  pose  special  problems  resulting 
from  pressurized  flammable  gas  dissolved  in  the 
groundwater.  The  water  under  artesian  pressure 
and  the  methane  gas  could  pose  serious  hazards 
to  mining,  especially  underground  mining.  Presum¬ 
ably,  additional  testing  of  the  hydraulic  characteris¬ 
tics  and  gas  content  would  be  done  before  mining 
began. 

The  Indian  Springs  Tract  (High  alternative)  the 
only  in  situ  coal  gasification  project,  has  the  poten¬ 
tial  of  polluting  adjacent  aquifers  with  toxic  organic 
by-products.  It  could  also  alter  hydrologic  charac¬ 
teristics  of  substrata. 

Impacts  onsite  and  offsite  from  leaching  of  spoils 
aquifers  could  be  minimized  by  selective  placement 
and  compaction  of  backfilled  materials  so  as  to 
retard  recharge  to  the  spoils  aquifer  from  surface 
infiltration  and  from  adjacent  truncated  aquifers. 
Other  regulations  however,  seem  to  preclude  this 
approach  by  requiring  that  reclaimed  areas  be  re¬ 
stored  to  approximate  premining  recharge  capacity 
so  as  to  minimize  disturbances  to  the  prevailing  hy¬ 
drologic  balance,  both  onsite  and  offsite.  If  premin¬ 
ing  recharge  capacity  is  restored  in  a  mined  area, 
then  it  follows  that  a  corresponding  amount  of  dis¬ 
charge  must  occur  from  the  spoils  aquifer  so  that 
discharge  equals  recharge  over  the  long  term.  Dis¬ 
charge  may  occur  as  obvious  springs  and  seeps, 
as  less  obvious  contribution  to  adjacent  streams,  as 
movement  into  those  truncated  aquifers  down  gra¬ 
dient  that  have  lower  head  or  confining  pressures, 
as  transpiration  losses,  or  as  pumpage  from  wells. 

Where  discharge  is  to  a  nearby  perennial  stream, 
the  increased  salt  load  from  leaching  of  the  spoils 
aquifer  could  be  significant  and  may  contribute  di¬ 
rectly  to  salinity  problems  downstream. 

Where  discharge  from  a  spoils  aquifer  is  indirect 
to  the  upper  reaches  of  an  ephemeral  stream  miles 
from  its  confluence  with  a  perennial  stream  or  river, 
it  may  take  decades  or  even  centuries  before  any 
effects  are  felt  downstream.  This  is  especially  true 
when  the  premining  dissolved  solids  concentration 
of  underflow  in  the  alluvium  underlying  the  stream 
approaches  that  of  the  expected  leachate  from  the 
spoils  aquifer. 


Much  less  is  known  about  the  long-term  effects 
of  the  movement  of  salts  leached  from  reclaimed 
spoils  aquifers  into  adjacent  undisturbed  parts  of 
the  coal  and  any  permeable  overlying  rocks.  Move¬ 
ment  of  the  leachate  would  occur  only  down  the 
slope  of  the  hydraulic  gradient,  which  is  usually 
downdip  from  a  mined  area.  The  rate  of  movement 
of  this  polluting  front  is  typically  only  a  few  inches 
or,  at  most,  a  few  feet  per  year.  A  significant  reduc¬ 
tion  in  dissolved  solids  concentrations  can  be  ex¬ 
pected  with  increasing  distance  from  the  mined 
area  because  of  salt  sieving  as  a  result  of  the  se¬ 
lective  retention  of  ions  on  particle  surfaces  (Riffen- 
burg  1925;  Qayyum  and  Kemper  1962).  Thus,  deg¬ 
radation  of  water  quality  in  areas  adjacent  to  re¬ 
claimed  spoils  is  expected  to  be  a  slow  process,  re¬ 
quiring  centuries  to  become  significant  more  than  a 
few  hundred  feet  from  reclaimed  mine  areas. 

Aquifers  that  were  not  hydraulically  connected 
before  mining  and  which  were  truncated  by  mining 
below  the  top  of  the  saturated  zone  would  be  con¬ 
nected  through  the  resaturated  mine  fill  after  mining 
and  reclamation.  Compaction  of  the  fill  around  the 
periphery  of  the  mined  area  would  minimize  circula¬ 
tion  between  such  aquifers,  but  premining  head  dif¬ 
ferences  between  aquifers  would  probably  be  large¬ 
ly  eliminated.  Local  changes  in  hydraulic  gradients, 
however,  would  probably  be  insignificant  when  con¬ 
sidering  the  total  aquifer  system. 


Subsidence 

Subsidence  both  during  and  following  the  com¬ 
pletion  of  underground  mining  could  introduce 
shear  stresses  in  the  overlying  rocks  that  could 
eventually  cause  local  rupture  within  all  subsurface 
tracts.  Cracks  thus  formed  commonly  extend 
upward  to  the  surface  and  would  open  all  intersect¬ 
ed  aquifers  to  intercirculation  of  groundwater  and 
equalization  of  pressures.  Upper  perched  zones 
could  be  drained,  adversely  impacting  a  few  stock- 
water  and  domestic  wells.  Mixing  of  waters  could 
slightly  degrade  water  quality  in  the  deeper  aquifers 
within  and  immediately  adjacent  to  these  tracts,  but 
no  existing  water  supplies  should  be  affected. 
Equalization  of  pressures  could  extend  as  much  as 
a  mile  outside  the  tracts,  but  again,  no  existing 
water  supplies  should  be  significantly  impacted. 
Such  impacts,  although  minor,  would  be  long  term. 


Alluvial  Valley  Floors 


During  land  use  planning,  unsuitability  criterion  19 
was  applied  to  all  tracts,  and  Fish  Creek  was  the 
only  stream  to  be  determined  unsuitable  for  coal 
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development,  (see  Appendix  2  for  applicable  mitiga¬ 
tion).  No  coal  development  would  be  precluded  by 
the  unsuitable  Fish  Creek  alluvial  valley  floor  on 
tract.  It  is  not  known  what  impacts  would  occur  to 
the  Fish  Creek  alluvial  valley  floor  off  tract  because 
the  mining  sequence  cannot  be  predicted.  In  addi¬ 
tion,  a  total  of  14  alluvial  stream  deposits  were 
identified  (see  Table  4-14),  but  sufficient  informa¬ 
tion  was  not  available  to  determine  whether  they 
are  alluvial  valley  floors  which  will  need  protection. 
This  determination  will  be  made  at  the  mine  plan 
stage.  If  it  is  determined  during  mining  plan  review 
that  the  14  potential  alluvial  valley  floors  and  the 
off-tract  Fish  Creek  alluvial  valley  floor  should  be 
protected,  the  amount  of  coal  foregone  is  unknown. 


Flood  Plains 

During  land  use  planning,  unsuitability  criterion  16 
was  applied  to  all  tracts  and  15  floodplains  were 
found  unsuitable  for  coal  development  because  of 
substantial  threats  (1)  of  loss  to  people  or  property 
and  (2)  to  the  natural  and  beneficial  values  of  the 
floodplain.  A  total  of  29  flood  plains  were  deter¬ 
mined  to  be  suitable  for  coal  development.  Table  4- 
14  portrays  which  tracts  contain  flood  plains.  Coal 
would  be  foregone  in  the  Horse  Gulch  Tract  (1.5 
million  tons)  and  the  Williams  Fork  Tract  (1.06  mil¬ 
lion  tons).  The  amount  of  coal  foregone  on  the 
other  tracts  because  of  flood  plains  unsuitable  for 
coal  development  is  not  known.  However,  a  general 
analysis  indicates  the  amount  would  be  insignifi¬ 
cant.  Tracts  with  subsurface  mines  would  not  be  af¬ 
fected;  for  tracts  with  surface  mines,  flood  plains 
would  not  be  within  the  assumed  extraction  area. 

It  should  be  noted  that,  in  most  instances,  the 
areas  protected  for  these  15  flood  plains  encom¬ 
pass  the  area  of  potential  alluvial  valley  floors. 
However,  this  surface  protection  may  not  protect 
other  hydrologic  functions  of  the  alluvial  valley 
floors,  such  as  moderating  flows  or  sustaining  allu¬ 
vial  aquifers. 


Unavoidable  Adverse  Effects 

Leaching  of  spoils  material  following  mining 
would  increase  dissolved  solids  concentrations  to 
between  two  and  three  times  premining  levels  in 
Fish  and  Trout  creeks  in  Colorado  because  of  de¬ 
velopment  of  Middle  Creek  and  Little  Middle  Creek 
tracts  (all  leasing  alternatives)  and  Fish  Creek  Tract 
(High  and  Maximum  alternatives),  added  to  contri¬ 
butions  from  projected  baseline  development  in 
these  watersheds.  To  a  lesser  degree,  salinity  may 
also  increase  locally  in  drainages  around  other  coal 


lease  tracts  under  all  alternatives.  These  coal  tract 
drainages,  except  for  those  in  the  North  Platte  wa¬ 
tershed,  could  contribute  to  salinity  problems  down¬ 
stream,  although  water  in  reclaimed  mined  areas 
would  generally  be  suitable  for  livestock  and  wild¬ 
life. 

The  increased  salinity  in  the  Colorado  River 
Basin  is  a  controversial  impact.  Average  dissolved 
solids  concentration  in  the  Green  River  would  in¬ 
crease  from  the  present  667  mg/1  to  1,016  mg/1 
in  the  year  2000,  mostly  because  of  the  No  Action 
alternative.  At  this  concentration,  water  is  unsuit¬ 
able  for  certain  crops  and  most  forms  of  aquatic 
wildlife.  The  effects  of  the  Maximum  alternative 
would  increase  the  salinity  level  at  Imperial  Dam  on 
the  Colorado  River  0.06  mg/1  above  the  No  Action 
alternative  level. 

Mining  the  Atlantic  Rim  Tract  could  diminish  the 
spring  on  flows  to  Separation  Creek,  making  it  diffi¬ 
cult  to  reclaim  local  riparian  and  aspen  wildlife  habi¬ 
tat.  On  the  Byrne  Creek  Tract,  sediment  loads  and 
erosion  rates  currently  are  high.  Any  surface  dis¬ 
turbance  of  this  tract  could  result  in  significant  in¬ 
creases  in  these  parameters. 

The  extent  to  which  local  groundwater  flow  would 
be  modified  under  any  alternative  is  not  known  in 
the  absence  of  specific  mine  plans  and  adequate 
data  defining  local  groundwater  occurrence.  The  ef¬ 
fects  should  be  minor  during  the  period  of  active 
mining  in  each  tract  and  should  become  locally  sig¬ 
nificant  only  after  completion  of  mining  and  recla¬ 
mation.  These  impacts  would  then  continue  over 
the  long  term.  There  would  also  be  a  decrease  in 
local  groundwater  quality  around  all  tracts  as  a 
result  of  mining. 

Under  the  High  and  Maximum  alternatives,  the 
proposed  underground  burning  method  for  the 
Indian  Springs  Tract  would  produce  organic  com¬ 
bustion  by-products  that  could  migrate  into  ground- 
water  and  affect  water  quality.  It  could  alter  hydro- 
logic  characteristics  of  substrata.  Under  the  Maxi¬ 
mum  alternative,  pressurized  flammable  gas  dis¬ 
solved  in  groundwater  on  the  Northeast  Cow  Creek 
Tract  could  constitute  a  significant  hazard. 

Unknown  impacts  could  occur  off-tract  to  the 
Fish  Creek  alluvial  valley  floor  from  mining  on  the 
Fish  Creek  Tract  (High  and  Maximum  alternatives). 
The  total  amount  of  coal  resource  precluded  under 
any  alternative  by  protection  of  flood  plains  and  al¬ 
luvial  valley  floors  is  unknown.  However,  under  the 
Maximum  alternative,  protection  of  the  flood  plains 
on  the  Horse  Gulch  Tract  would  preclude  produc¬ 
tion  of  1.5  million  tons  and,  on  the  Williams  Fork 
Tract,  1.06  million  tons. 
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TABLE  4-14 


SUMMARY  OF  FLOOD  PLAI 

NS  AND  ALLUVIAL 

VALLEY  FLOORS 

Unsul  tab  le 

Potent  1  al 

(Undetermined ) 

Unsul  tab  le 

Sul  tab  le 

Alluvial  Valley  Floors 

Al  luvial 

Va 1  ley  Floors 

Flood  plains 

Flood  plains 

De adman 

0 

0 

0 

0 

Leu  cl te  HI  1  Is 

0 

0 

0 

1 

Pol nt  of  Rocks 

0 

0 

0 

1 

Tract  98 

0 

0 

0 

0 

Pra  1  r  1  e  Dog 

0 

0 

0 

0 

Little  Middle  Cred<. 

0 

0 

0 

1 

M  Idd  le  Creek 

0 

1 

2 

0 

Low  Alternative  Subtotal 

0 

1 

2 

3 

At  1  a  nt  Ic  Rim 

0 

2 

3 

3 

Byrne  Creek 

0 

1 

0 

0 

Corral  Canyon 

0 

0 

0 

2 

Wild  Horse  Draw 

0 

0 

0 

3 

Rattle  Snake  Mesa 

0 

0 

0 

1 

Signal  Butte 

0 

0 

0 

3 

Moderate  Alternative  Subtotal 

0 

4 

5 

15 

1  ndl  an  Spr  1  ngs 

0 

0 

0 

0 

Plo 

0 

0 

0 

1 

W 1 nto  n 

0 

0 

0 

0 

Peck  Gu  1  ch 

0 

1 

2 

1 

1  les  Mounta  1  n 

0 

0 

0 

2 

Fish  Creek 

1 

0 

1 

1 

High  Alternative  Subtotal 

0 

5 

8 

20 

Northeast  Cow  Creek 

0 

2 

0 

3 

Bel  1  Rock 

0 

1 

0 

1 

Williams  Fork  Mountain 

0 

1 

2 

4 

Lay  Creek 

0 

2 

2 

0 

Horse  Gu  1  ch 

0 

3 

3 

1 

Maximum  Alternative  Subtotal 


1 


14 


15 
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ENVIRONMENTAL  CONSEQUENCES 


Short-Term  Use  vs.  Long-Term 
Productivity 

The  short-term  use  of  the  environment  for  leas¬ 
ing  and  development  of  new  Federal  coal  would 
create  a  number  of  long-term  impacts  on  the  pro¬ 
ductivity  of  local  and  regional  water  resources. 

The  long-term  consumptive  use  of  water,  coupled 
with  the  increased  salt  load  from  sewage  effluent 
and  spoil  pile  leaching,  would  significantly  increase 
the  dissolved  solids  concentration  in  the  Green 
River.  This  increased  salinity,  coupled  with  the  in¬ 
significant  increase  in  the  Yampa  and  White  rivers, 
would  significantly  increase  salinity  in  the  Colorado 
River  at  Imperial  Dam.  Leaching  of  spoils  aquifers 
would  increase  the  salinity  of  perennial  streams  ad¬ 
jacent  to  the  tracts  over  the  long  term,  but,  in  most 
cases,  the  water  would  still  be  suitable  for  most 
current  uses.  There  is  the  potential  for  long-term 
local  increases  in  surface  water  salinity,  local  de¬ 
creases  in  groundwater  quality,  and  local  modifica¬ 
tion  of  aquifers  around  all  tracts.  Dissolved  solids 
concentrations  would  increase  to  two  to  three  times 
premining  levels  in  Fish  and  Trout  creeks  over  the 
long  term. 


Irreversible  or  Irretrievable 
Commitments  of  Resources 


Increased  consumptive  use  of  water  and  in¬ 
creased  salt  load  from  leaching  of  replaced  spoil 
aquifers  and  sewage  effluent  would  irretrievably  in¬ 
crease  the  dissolved  solids  concentration  in  the 
Colorado  River  at  Imperial  Dam  by  about  0.06  mg/I 
above  the  No  Action  alternative.  Increased  salt 
loading  of  Fish  and  Trout  creeks  would  be  irretriev¬ 
able. 


Potential  Mitigation 

Impacts  to  existing  water  uses,  especially  to  irri¬ 
gated  agriculture  stemming  from  the  increase  in 
consumptive  use  of  water,  could  be  minimized  or 
eliminated  by  completion  of  upstream  water  storage 
projects  that  could  supplement  low  flows  during  the 
late  summer  and  fall  months  when  supplies  are 
often  currently  inadequate.  This  would  be  more 
than  adequate  to  compensate  for  the  increased 
consumptive  use  of  water  in  the  Yampa  watershed 
as  a  result  of  development  of  new  Federal  coal. 

Augmentation  of  low  flow  in  the  Yampa  River  by 
supplemental  water-storage  projects  would  also 
reduce  the  impacts  of  pollutants  in  sewage  effluent 


on  aquatic  biology  during  periods  of  extreme  low 
flow. 

Construction  of  supplemental  water-storage  proj¬ 
ects,  however,  would  introduce  additional  impacts 
on  land  use,  vegetation,  fisheries,  and  wildlife. 
Careful  analysis  is  necessary  to  determine  whether 
the  benefits  of  such  water  storage  projects  would 
outweigh  their  impact  on  the  environment. 

To  supplement  monitoring  requirements  in  30 
CFR  816.52,  monitoring  should  include  seeps  or 
springs  newly  formed  from  backfill  material  by  sub¬ 
surface  drainage.  Location,  discharge  rate,  and 
water  quality  should  be  reported,  as  well  as  rela¬ 
tionships  to  existing  discharge  points  with  an 
NPDES  permit. 

To  supplement  effluent  limitations  requirements 
in  30  CFR  816.42,  effluent  limitations  should  also 
include  total  dissolved  solid  levels  for  mines  in  river 
basins  where  salinity  is  a  problem,  as  determined 
by  the  regulatory  authorities. 

Sediment  control  structures  should  be  designed 
to  handle  storms  expected  during  the  life  of  the 
mine. 


VEGETATION 


Disturbance  of  vegetation  would  result  in  an  in¬ 
significant  regional  impact,  since  reclamation  regu¬ 
lations  require  conditions  equal  to  or  better  than 
premining  conditions  to  return. 

Disturbance  of  the  vegetation  types  described  in 
the  previous  chapter  would  occur  in  varying  de¬ 
grees  from  the  No  Action  alternative  to  the  alterna¬ 
tives  associated  with  the  proposed  Federal  coal 
action.  These  disturbances  would  be  both  mining 
and  nonmining  related.  The  mining  operations 
would  result  in  the  largest  impact  to  the  native 
vegetation  as  the  disturbances  would  generally  be 
of  greater  magnitude.  Cumulative  impacts  of  non¬ 
mining  activities,  such  as  oil  and  gas  development, 
in  the  No  Action  alternative  could  be  important  as 
well.  Drill  pads,  roads,  powerlines,  railroads,  etc. 
could  cause  impacts  to  vegetation  types  similar  to 
impacts  of  coal  mining  (discussed  below),  but  to  a 
lesser  degree. 

Operations  and  activities  that  would  result  in 
vegetation  destruction  or  disturbance  due  to  coal 
mining  are  coal  removal,  topsoil  stockpiles,  haul 
roads,  mine  facilities,  access  roads,  railroads, 
powerlines,  and  associated  population  growth. 

Removal  of  vegetation  by  mining  would  have 
secondary  effects  on  the  surrounding  vegetation. 
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Once  vegetation  is  removed  and  unavailable  to  her¬ 
bivores,  vegetation  on  adjacent  areas  is  subjected 
to  increased  utilization.  Haul  road  dust  and  fugitive 
coal  dust  from  mining  operations  may  be  deposited 
on  the  surrounding  vegetation.  Dust-covered  vege¬ 
tation  is  less  palatable  to  livestock  and  wildlife  and 
less  productive  during  the  life  of  the  mine. 

Population  increases  associated  with  expansion 
from  development  would  cause  destruction  of 
native  vegetation  surrounding  various  population 
centers  as  housing,  schools,  shopping  areas,  etc., 
were  built.  Increased  numbers  of  people  in  the  area 
would  result  in  additional  disturbance  by  recreation¬ 
al  activities  such  as  off-road  vehicle  use. 

Length  and  magnitude  of  impacts,  in  terms  of  the 
return  of  productivity,  would  depend  upon  the  suc¬ 
cess  of  reclamation.  The  previous  section  on  soils 
discusses  this  in  some  detail. 

Vegetation  destruction  could  result  in  the  inva¬ 
sion  of  noxious  and  undesirable  species  onto  open, 
unreclaimed  disturbed  areas.  The  weeds  would 
compete  with  reclamation  efforts  and  could  inhibit 
the  establishment  of  desired  vegetation. 

Vegetation  removal  and  subsequent  reclamation 
would  result  in  the  loss  of  natural  diversity.  The 
presence  of  diverse  vegetation  and  natural  systems 
is  an  important  ecological  factor.  Highly  integrated 
and  complex  ecosystems  possess  considerable 
stability  and  are  therefore  capable  of  responding  to 
severe,  short-term  environmental  impacts.  The  sta¬ 
bility  of  a  native  community  is  directly  related  to  its 
species  diversity. 

Vegetation  removal  also  results  in  the  present 
vegetative  successional  stage  being  lost.  However, 
secondary  succession  would  occur  on  reclaimed 
land.  The  aging  phenomenon,  or  succession,  in  an 
ecosystem  is  best  described  as  an  evolution  toward 
high  diversity.  The  climax  community  results  when 
no  other  combination  of  species  is  successful  in 
outcompeting  or  replacing  the  climax  community. 

The  soil  and  microclimate  produced  after  mining 
would  be  different  from  premining  conditions.  Con¬ 
sequently,  the  reestablished  plant  communities 
would  differ  from  the  plant  communities  that  existed 
prior  to  mining.  These  differences  include  charac¬ 
teristics  such  as  floristic  composition,  presence  and 
distribution  of  life  forms,  and  diversity  and  spatial 
arrangement  of  species. 

The  more  diversified  the  biota,  the  less  chance 
that  a  shift  in  one  component  would  adversely 
affect  the  system  as  a  whole.  Therefore,  diverse 
vegetation  is  better  capable  of  withstanding  ex¬ 
treme  climatic  conditions,  infestations,  grazing  pres¬ 
sures,  and  change. 

The  above  narrative  discusses  the  impacts  to 
vegetation  of  all  the  alternatives.  It  is  only  the  mag¬ 


nitude  of  these  impacts  that  varies  with  each  alter¬ 
native. 

The  vegetation  of  the  region  would  continue  to 
be  affected  even  without  the  proposed  Federal 
action.  The  No  Action  alternative  would  result  in  the 
loss  of  native  vegetation  in  Colorado  and  Wyoming. 
Coal  development  on  state,  private,  and  existing 
Federal  leases  would  continue  to  take  place,  as 
well  as  oil  and  gas  activity  and  other  noncoal  relat¬ 
ed  projects.  Table  4-15  displays  the  estimated 
maximum  extent  of  these  disturbances  by  acres 
lost  in  each  vegetation  type. 

Under  a  worst-case  analysis,  the  Federal  action 
of  leasing  all  24  new  tracts  would  result  in  an  in¬ 
creased  disturbance  of  native  vegetation  over  and 
above  that  represented  by  the  baseline.  The  Maxi¬ 
mum  Leasing  alternative  would  result  in  a  total  loss 
of  36,961  acres  of  the  vegetation  over  baseline  dis¬ 
turbance  totals  by  the  end  of  the  life  of  the  mines. 
Table  4-16  displays  the  vegetation  disturbance  by 
vegetation  type  for  the  Maximum  alternative. 

Under  all  alternatives,  the  significance  of  the  loss 
of  the  native  vegetation  is  not  high  in  relationship  to 
the  total  regional  area,  but  may  be  noteworthy  on  a 
site-specific  basis.  The  loss  of  areas  of  sagebrush, 
mountain  shrub,  saltbush,  greasewood,  and  pinyon/ 
juniper  is  important  to  wildlife  as  these  types  are 
considered  winter  range  for  big  game.  The  loss  of 
any  riparian  habitat  acreage  would  be  important  to 
wildlife,  since  this  type  is  scarce  to  begin  with  and 
provides  for  a  high  diversity  of  wildlife  species  (see 
Animal  Life).  The  loss  of  grazing  land  acreage 
would  be  important  to  livestock  production  (see 
Land  Use).  On  the  Atlantic  Rim  Tract,  introduced 
under  the  Moderate  alternative,  locally  scarce 
vegetation  communities  would  be  eliminated  on 
steep,  shallow  slopes,  and  riparian  and  aspen  com¬ 
munities  along  Separation  Creek  would  be  difficult 
to  reclaim. 


Threatened,  Endangered,  and  Rare/ 
Sensitive  Plant  Species 

Section  7  consultation  with  the  U.S.  Fish  and 
Wildlife  Service  has  been  initiated  by  both  the  Craig 
and  Rawlins  BLM  District  offices.  At  the  time  of  this 
writing,  BLM  has  not  received  a  response  in  the 
form  of  a  biological  opinion  from  the  Fish  and  Wild¬ 
life  Service  on  this  issue.  Based  on  the  analysis  of 
the  data  available  to  BLM,  it  is  not  anticipated  that 
there  would  be  significant  impacts  to  the  federally 
listed  plant  species  due  to  proposed  coal  leasing. 

The  Rock  Springs  BLM  District  determined  that 
no  federally  listed  species  would  be  affected  by  the 
proposed  Federal  action.  They  therefore  deter- 
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TABLE  4-15 


PROJECTED  VEGETATION  DISTURBANCES  UNDER  NO  ACTION 


Vegetation  Type 

Acres  of 

Disturbance 

Total 

D1 sturbance 

Col 

lor ado 

Wyoming 

1983 

1992 

1995 

2000 

1983 

1992 

1995 

2000 

1983 

1992 

1995 

2000 

Grasslands 

383 

575 

61  2 

673 

7,1  27 

8,479 

8,722 

9,737 

7,510 

9,054 

9,334 

10,410 

Sagebrush 

8,070 

12,083 

12,858 

14,148 

92,913 

110,352 

113,423 

126,607 

100,983 

122,435 

126,281 

140,755 

Mountain  Shrub 

3,620 

5,464 

5,817 

6,399 

2,851 

3,392 

3,490 

3,896 

6,471 

8,856 

9,307 

10,295 

PI nyon/Jun Iper 

2,281 

3,451 

3,674 

4,041 

5,701 

6,783 

6,978 

7,790 

7,982 

10,234 

10,652 

11,831 

Saltbush 

576 

863 

918 

1  ,010 

9,977 

11,870 

12,211 

13,632 

10,553 

12,733 

13,1  29 

14,642 

Grease wood 

191 

288 

306 

337 

13,391 

15,870 

16,292 

18,184 

13,582 

16,158 

16,598 

18,521 

Aspe  n 

1  ,339 

2,01  3 

2,143 

2,358 

2,851 

3,392 

3,490 

3,895 

4,190 

5,405 

5,633 

6,253 

R Ipar I  an 

37  7 

575 

61  2 

673 

1,425 

1  ,696 

1,744 

1,947 

1  ,802 

2,271 

2,356 

2,620 

Crop  land 

1 ,146 

1  ,723 

1,837 

2,020 

2,851 

3,391 

3,489 

3,895 

3,997 

5,1  14 

5,325 

5,915 

Rock  Outcrop/Ridges 

— 

— 

— 

— 

1  ,425 

1  ,696 

1,744 

1,947 

1  ,425 

1  ,696 

1,744 

1  ,947 

Conifers 

1  ,148 

1,725 

1  ,838 

2,021 

2,025 

2,655 

2,865 

3,215 

3,173 

4,380 

4,703 

5,236 

TOTALS 

19,1  31 

28,760 

30,615 

33,680 

142,537 

169,576 

174,448 

194,745 

161  ,668 

198,336 

205,063 

228  ,  425 

NOTE:  Figures  do  not  Include  oil  shale  developments,  all  of  which  are  outside  the  vegetation  analysis  area. 
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TABLE  4-16 

MAXIMUM  ALTERNATIVE  PLUS  BASELINE 


Acres  of 

Dl sturbance 

Total 

Disturbance 

Colorado 

Wyoming 

Vegetation  Type 

1983 

1992 

1995 

2000 

1983 

1992 

1995 

2000 

1983 

1992 

1995 

2000 

Grass  lands 

383 

956 

(381  ) 

1  ,267 
(655) 

1  ,778 
(1 ,105) 

7,1  27 

8,692 

(213) 

9091 

(369) 

10,292 

(555) 

7,510 

9,648 
(594  ) 

10,358 

(1,024) 

12,07  0 
(1  ,660) 

Sagebrush 

8,070 

13,251 
(1 ,168) 

15,033 

(2,175) 

17,485 

(3,337) 

92,913 

113,004 

(2,652) 

1 18,720 
(5,297) 

134,463 

(7,856) 

100,983 

1  26,255 
(3,820) 

133,753 

(7,472) 

151 ,948 
(11,193) 

Mountain  Shrub 

3,620 

5,973 

(509) 

6,301 

(484) 

7,201 

(802) 

2,851 

3,908 

(516) 

4,285 

(795) 

5,064 
(1 ,168) 

6,471 

9,881 
(1  ,025  ) 

10,586 

(1,279) 

12,265 
(1  ,970) 

PI nyon/ Jun I  per 

2,281 

3,462 

(11) 

3,689 

(15) 

4,063 

(22) 

5,701 

6,783 

(0) 

6,984 

(6) 

7,803 
(1  3) 

7,982 

10,245 

(1  1) 

10,673 

(21) 

1  1  ,866 
(35) 

Saltbush 

576 

1  ,039 

1  ,123 

1  ,215 

9,977 

12,179 

1 2,855 

14,777 

10,553 

13,218 

13,978 

15,992 

(176) 

(205) 

(205) 

(309  ) 

(644) 

(1 ,145) 

(485) 

(849) 

(1,350) 

Greasewood 

191 

288 

306 

337 

1 3,391 

15,968 

16,470 

18,466 

13,582 

16,256 

16,776 

18,803 

(0) 

(0) 

(0) 

(98) 

(178) 

(282) 

(98) 

(178) 

(282) 

Aspen 

1  ,339 

2,492 

2,275 

2,564 

2,851 

3,434 

3,569 

4,022 

4,190 

5,926 

5,844 

6,586 

(479) 

(132) 

(206) 

(42) 

(79) 

(127) 

(521  ) 

(211) 

(333) 

R  1  pari  an 

377 

575 

612 

673 

1  ,425 

1  ,713 

1  ,773 

1  ,989 

1  ,802 

2,288 

2,385 

2,662 

(0) 

(0) 

(0) 

(17) 

(29) 

(42) 

(17) 

(29) 

(42) 

Crop  land 

1  ,146 

1  ,876 
(153) 

2,179 

(342) 

2,501 
(481  ) 

2,851 

3,398 

(7) 

3,532 

(43) 

3,993 

(98) 

3,997 

5,274 

(160) 

5,71  1 

(385) 

6,494 

(579) 

Rock  Outcrop/Ridges 

— 

— 

— 

— 

1  ,425 

1  ,715 

(19) 

1  ,765 
(21  ) 

1  ,970 

(23) 

1  ,425 

1  ,725 

(29) 

1 ,765 

(21) 

1  ,970 
(23) 

Con  1  fers 

1  ,1  48 

1,725 

(0) 

1  ,838 

(0) 

2,021 

(0) 

2,025 

2,655 

(0) 

2,865 

(0) 

3,215 

(0) 

3,173 

4,380 

(0) 

4,703 

(0) 

5,236 

(0) 

TOTALS 

19,131 

31 ,637 
(2,887) 

34,623 

(4,008) 

39,838 

(6,158) 

142,537 

173,449 

(3,873) 

181 ,909 
(7,461 ) 

206,054 
(1  1  ,309) 

161 ,668 

205,0*6 

(6,760) 

216,532 
(11  ,469) 

245,892 

(17,467) 

NOTE:  Acres  In  parenthesis  are  acres  of  disturbance  for  the  Maximum  alternative  alone,  excluding  the  baseline. 
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mined  that  Section  7  consultation  with  the  U.S.  Fish 
and  Wildlife  Service  was  not  necessary. 


Unavoidable  Adverse  Effects 


On  the  Atlantic  Rim  Tract  in  Wyoming  (Moderate 
through  Maximum  alternatives),  there  would  be  an 
unavoidable  adverse  impact  to  the  locally  scarce 
vegetation  types  on  steep  slopes  (greater  than  40 
percent). 


Short-Term  Use  vs.  Long-Term 
Productivity 

The  short-term  use  of  coal  development  on  the 
Atlantic  Rim  Tract  would  result  in  the  long-term  loss 
of  locally  scarce  vegetation  types  on  slopes  greater 
than  40  percent. 


Irreversible  or  Irretrievable 
Commitments  of  Resources 


The  vegetation  loss  on  steep  slopes  on  the  At¬ 
lantic  Rim  Tract  would  be  both  irreversible  and  irre¬ 
trievable. 


ANIMAL  LIFE 


Introduction 


Industrial  and  urban  development  and  human 
population  growth  are  projected  to  continue  within 
the  EIS  region  independent  of  additional  Federal 
coal  leasing.  This  growth  would  further  reduce  the 
quantity  and  quality  of  habitat  currently  available  to 
support  key  animal  species-those  of  high  value  or 
interest. 

Mining  actions  that  would  adversely  affect  wildlife 
are  railroad  and  road  building,  mine  facility  con¬ 
struction,  mining  operations,  and  transportation  of 
resources  by  truck  or  rail.  Other  mineral  related  de¬ 
velopment,  oil  and  gas  exploration,  agriculture, 
urban  expansion,  and  recreational  development 
would  convert  wildlife  habitat  to  other  uses  and 
place  stress  on  animal  populations. 

Impacts  to  wildlife  would  occur  as  a  result  of 
these  activities  through  loss  of  living  space,  reduc¬ 


tion  in  food  supply,  increased  stress,  and  direct 
death. 

The  analysis  of  impacts  for  deer,  elk,  pronghorn 
antelope,  sage  grouse,  and  sharp-tailed  grouse 
habitat  in  Colorado  does  not  reflect  application  of 
the  committed  mitigation  listed  for  these  species  in 
Appendix  6.  The  effectiveness  of  this  mitigation 
measure  is  unknown,  since  it  has  never  been 
tested  and  there  is  insufficient  information  available 
to  estimate  effectiveness.  Therefore,  to  ensure  that 
all  potential  problem  areas  are  identified,  the  analy¬ 
sis  of  these  species  and  their  habitats  reflects 
worst-case  impacts  without  application  of  the  meas¬ 
ure. 


Impacts  to  Animal  Habitat 

Any  action  that  removes  or  degrades  water 
sources  or  native  vegetation,  or  which  alters  natural 
topography,  modifies  an  area’s  ability  to  support 
animal  populations.  In  most  cases,  the  changes 
due  to  industrial  and  urban  development  reduce 
carrying  capacity  for  wildlife.  Some  animal  species 
are  eliminated  from  the  developed  area,  while 
others  continue  to  exist  at  lower  levels. 

Complete  loss  of  habitat  would  occur  on  mined 
areas,  railroads,  roads,  and  housing  areas.  Vegeta¬ 
tion  removal  would  make  these  areas  incapable  of 
supporting  most  animals.  Some  habitat  losses 
would  be  short  term,  e.g.,  mined  areas  and  facility 
sites  which  would  be  reclaimed.  Where  roads,  rail¬ 
roads,  housing  developments,  and  shopping  cen¬ 
ters  were  not  reclaimed,  losses  would  be  long  term. 

In  addition  to  habitats  which  are  destroyed,  some 
areas  would  become  unusable  to  animals  that  are 
intolerant  of  human  activity.  Great  variation  in  toler¬ 
ance  levels  exists  between  species  and  among  in¬ 
dividuals  of  a  species.  Particularly  sensitive  are 
birds  of  prey  during  nesting  season  and  big  game 
animals  under  winter  stress. 

Quantification  and  analysis  of  this  aspect  of  habi¬ 
tat  loss  is  difficult  due  to  species  variations  and  the 
lack  of  data  regarding  the  size  of  the  area  which  is 
unusable.  Distances  from  human  activity  ranging 
from  1/4  mile  to  more  than  1  mile  have  been  re¬ 
ported  as  unusable  by  raptors  and  big  game  (Call 
1979;  Steenhof  1978;  Snow  1974;  University  of 
Idaho  1976).  Immediately  adjacent  to  intense 
human  activity,  use  by  these  species  would  be  re¬ 
duced  nearly  100  percent.  Farther  away,  use  would 
increase  until  predisturbance  levels  were  reached 
approximately  1  mile  distant  (Bureau  of  Land  Man¬ 
agement  1979b,  1980).  For  this  analysis,  estimates 
of  unusable  habitat  are  based  on  the  assumption 
that  use  by  sensitive  wildlife  would  be  reduced  100 
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percent  within  a  1/4  mile  radius  of  high  use  human 
activities  such  as  mine  facilities,  active  mining,  and 
urban  developments. 

Aquatic  Habitat 

Two  general  types  of  aquatic  habitat  would  be 
adversely  impacted  by  development  and  human 
population  growth.  Small  stock  ponds,  springs,  and 
seeps  which  do  not  support  fish  would  be  affected 
by  complete  removal.  These  water  sources  control 
the  distribution  and  occurrence  of  aquatic  and  ter¬ 
restrial  animals,  as  well  as  vegetation.  Amphibians, 
aquatic  insects,  and  some  vegetation  types  would 
be  locally  eliminated  by  water  source  destruction. 
Dependent  terrestrial  animals  would  be  displaced  to 
areas  where  water  was  present. 

Fisheries  habitat  such  as  streams,  rivers,  lakes, 
and  reservoirs  would  be  adversely  affected  by  re¬ 
ductions  in  water  quantity  and  degradation  of  qual¬ 
ity.  Both  cold  and  warm  water  fish  reproductive 
success  and  survival  are  dependent  upon  narrow 
tolerances  to  changes  in  water  level,  flow,  tempera¬ 
ture,  silt  load,  and  food  availability. 

Under  the  No  Action  alternative  through  the  year 
2000,  development  in  the  region  would  significantly 
reduce  flows  and  degrade  water  quality  in  fisheries 
habitat.  Beginning  with  the  Low  Leasing  alternative, 
these  adverse  impacts  would  increase  in  Colora¬ 
do’s  Fish  and  Trout  creeks  due  to  water  quality 
degradation  associated  with  mining  Middle  Creek, 
Little  Middle  Creek,  and  Fish  Creek  tracts.  This  in¬ 
crease  would  represent  only  a  small  portion  of  the 
total  significant  cumulative  impacts  (leasing  alterna¬ 
tives  plus  No  Action  alternative),  but  it  would  be  lo¬ 
cally  important.  The  Water  Resources  section  de¬ 
scribes  these  changes  in  water  quality  and  quantity 
more  fully. 

Terrestrial  Habitat 

Terrestrial  habitat  would  be  removed  from  wildlife 
production  by  coal  and  noncoal  related  activities 
that  either  removed  vegetation  by  surface  disturb¬ 
ance  or  made  lands  uninhabitable  due  to  human 
activity.  Continued  development  and  human  popula¬ 
tion  growth  would  significantly  reduce  food  supplies 
and  cover  on  three  specific  habitat  types-riparian, 
aspen,  and  sagebrush--and  one  animal  use  type- 
big  game  winter  range.  Big  game  winter  range  is 
composed  of  six  habitat  types,  including  sagebrush 
and  riparian.  The  four  additional  types  are  mountain 
shrub,  pinyon/juniper,  saltbush,  and  greasewood. 
Estimated  significant  habitat  losses  are  shown  in 
table  4-17. 


The  remaining  four  types-grasslands,  cropland, 
rock  outcrop/ridges,  and  conifers-would  not  be  sig¬ 
nificantly  impacted  under  any  alternative  due  to  the 
small  acreage  disturbed  or  their  low  value  to  wild¬ 
life. 


Riparian  Habitat 

Comprising  only  one  percent  (204,306  acres)  of 
the  total  habitat  analysis  area,  this  type  is  of  high 
value  and  importance  due  to  its  scarcity  and  high 
diversity  of  plant  and  animal  species. 

The  loss  of  588  acres  in  Colorado  and  2,223 
acres  in  Wyoming  totaling  2,811  acres  under  the 
No  Action  alternative  in  1983  is  significant.  This 
loss  would  increase  to  4,087  acres  by  the  year 
2000.  Although  this  represents  only  2  percent  of 
the  total  riparian  habitat  occurring  in  the  habitat 
analysis  area,  any  loss  of  this  scarce  type  is  signifi¬ 
cant.  Leasing  Atlantic  Rim,  Corral  Canyon,  Byrne 
Creek,  and  Wild  Horse  Draw  under  the  Moderate 
alternative  would  remove  an  additional  111  acres 
from  wildlife  production  by  the  end  of  mine  life.  This 
would  be  additive  to  the  significant  impact  resulting 
from  No  Action. 

Due  to  the  occurrence  of  a  great  variety  of 
plants,  ranging  from  grasses  to  large  trees,  this 
type  is  difficult  to  replace  when  disturbed.  Often,  no 
similar  habitat  is  available  to  support  the  wildlife 
displaced  by  this  loss.  Reclamation  may  take  50  or 
more  years  to  re-establish  the  former  structural  di¬ 
versity,  species  composition,  and  production.  Urban 
and  recreational  development  would  permanently 
remove  some  of  this  type  from  wildlife  production. 

Aspen 

This  scarce  type  comprises  only  1.7  percent  of 
the  total  Wyoming  portion  of  the  habitat  analysis 
area.  Due  to  its  high  structural  diversity,  the  aspen 
type  supports  many  wildlife  species.  Re-establish¬ 
ing  mature  aspen  trees  and  the  diverse  understory 
of  grasses,  forbs,  and  shrubs  would  be  difficult  and 
require  50  or  more  years. 

Loss  of  aspen  in  Colorado  would  not  be  signifi¬ 
cant  under  any  alternative  in  any  year.  The  number 
of  acres  impacted  would  be  a  small  portion  of  the 
total  available.  In  Wyoming  4,448  acres  would  be 
unavailable  for  wildlife  production  in  1983  under  the 
No  Action  alternative.  This  would  also  be  insignifi¬ 
cant. 

Loss  of  the  aspen  type  in  Wyoming  would  in¬ 
crease  with  the  addition  of  the  Atlantic  Rim  Tract  in 
the  Moderate  alternative.  This  tract  contains  aspen 
habitat  of  importance  to  the  elk  herd  in  the  Baggs 
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TABLE  4-17 


ESTIMATED  ANIMAL  HABITAT  LOSSES 


Loss  due 

Total 

to  Surface 

Acres  of  Habitat  * 

Disturbance  and  Human  Activity 

A1 ternati ve 

Riparian 

Aspen 

Sagebrush 

Big  Game 

Winter  Habitat  ** 

No  Action 

1983 

2,811 

6,537 

157,533 

220,542 

1992 

3,543 

8,432 

190,999 

269,391 

1995 

3,676 

8,787 

196,999 

278,184 

2000 

4,087 

9,755 

219,578 

309,916 

Low  Alternative 

1983 

0 

0 

0 

0 

1992 

0 

0 

209 

841 

1995 

0 

0 

799 

1,847 

2000 

0 

0 

1,755 

3,356 

EML 

0 

0 

6,318 

10,638 

Moderate  Alternative 

1983 

0 

0 

0 

0 

1992 

27 

81 

3,151 

4,625 

1995 

45 

144 

6,201 

8,680 

2000 

67 

218 

10,291 

14,073 

EML 

111 

530 

21,823 

30,955 

High  Alternative 

1983 

0 

0 

0 

0 

1992 

27 

145 

4,426 

6,369 

1995 

45 

222 

8,117 

11,195 

2000 

67 

296 

13,358 

18,115 

EML 

111 

608 

27,706 

38,229 

Maximum  Alterntive 

1983 

0 

0 

0 

0 

1992 

27 

254 

5,959 

8,511 

1995 

45 

329 

11,656 

15,332 

2000 

67 

520 

17,461 

23,200 

EML 

111 

1,359 

37,774 

50,897 

*  Includes  acres  unusable  due  to  human  activity  within  1/4  mile  radius  of 
disturbed  areas.  This  inflates  the  actual  acres  disturbed  by  a  factor  of 
.56. 

**  Big  game  winter  habitat  total  includes  riparian  and  sagebrush  habitat 
acreages. 
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data  analysis  unit.  An  ongoing  elk  habitat  use  study 
must  be  completed  before  the  significance  of  the 
loss  of  this  habitat  can  be  determined  (Site  Specific 
Analysis  1983).  This  is  discussed  further  in  the 
Animal  Population  section. 

Sagebrush 

Covering  57  percent  of  the  total  habitat  analysis 
area,  the  sagebrush  type  is  essential  to  the  survival 
of  sage  grouse  and  big  game.  Populations  of  sage 
grouse,  elk,  mule  deer,  and  pronghorn  antelope  are 
dependent  upon  it  for  food,  particularly  in  winter.  It 
is  often  the  only  food  source  available  when  snow 
depth  forces  these  animals  onto  lower  elevation 
winter  habitat.  The  sagebrush  type  makes  up  69 
percent  of  all  available  winter  use  areas. 

Loss  of  157,533  acres  under  the  No  Action  alter¬ 
native  by  the  year  1983  would  be  significant  to  deer 
and  elk  in  Colorado  and  to  deer  in  the  Southwest 
Wyoming  ES  area  because  of  a  lack  of  availability 
of  adjacent  habitat.  Sagebrush  habitat  loss  would 
increase  to  219,578  acres  in  the  year  2000.  Al¬ 
though  some  loss  of  sagebrush  would  occur  in  the 
Southcentral  Wyoming  ES  area,  big  game  popula¬ 
tions  would  not  be  reduced  because  of  the  avail¬ 
ability  of  adjacent  habitat. 

All  leasing  alternatives  would  remove  additional 
sagebrush  habitat  in  all  analysis  years.  This  loss 
would  be  additive  to  the  acres  removed  under  No 
Action  and  could  be  particularly  important  in  Wyo¬ 
ming  with  the  leasing  of  Atlantic  Rim  and  Corral 
Canyon  tracts  under  the  Moderate,  High,  and  Maxi¬ 
mum  alternatives. 


Big  Game  Winter  Habitat 

Essential  to  the  maintenance  and  survival  of  big 
game  populations,  winter  habitat  controls  the  occur¬ 
rence  and  density  of  elk,  deer,  and  pronghorn  ante¬ 
lope  within  the  habitat  analysis  area.  Loss  of  the 
food  and  cover  associated  with  these  areas  can 
result  in  big  game  population  declines. 

As  of  1983,  220,542  acres  of  big  game  winter 
habitat  have  been  removed  from  wildlife  production. 
This  would  increase  to  a  total  of  309,916  acres  in 
the  year  2000  under  No  Action.  This  would  be  sig¬ 
nificant.  In  Colorado,  much  of  the  winter  range  is  at 
or  near  carrying  capacity  and  cannot  support  addi¬ 
tional  deer  and  elk  that  would  be  displaced  from 
disturbed  winter  range.  All  leasing  alternatives 
would  add  to  the  significant  No  Action  losses.  Par¬ 
ticularly  significant  would  be  the  loss  of  winter 
ranges  resulting  from  leasing  lies  Mountain  and 
Peck  Gulch  (High  and  Maximum)  and  Williams  Fork 
Mountain  (Maximum)  tracts. 


Overall,  losses  under  No  Action  would  not  be  sig¬ 
nificant  in  Wyoming.  However,  there  is  concern  for 
pronghorn  habitat  in  the  Baggs  Herd  Unit  due  to 
baseline  coal  development.  For  elk  in  the  Baggs 
data  analysis  unit,  loss  of  crucial  winter  range  may 
be  significant  with  leasing  of  the  Atlantic  Rim  Tract 
under  the  Moderate  alternative.  The  Maximum  al¬ 
ternative,  which  would  include  the  Northeast  Cow 
Creek  Tract,  would  further  impact  this  elk  herd  by 
removing  habitat  and  subjecting  the  herd  to  human 
disturbance.  The  full  significance  cannot  be  as¬ 
sessed  until  the  ongoing  elk  study  is  completed.  Fi¬ 
nally,  leasing  the  Pio  Tract  (High  and  Maximum) 
would  remove  a  locally  important  deer  winter  range. 

Threatened  and  Endangered  Species  Habitat 

Although  no  critical  habitat  for  federally  listed 
species  occurs,  habitat  used  by  these  animals  is 
present.  Essential  habitat  for  the  state  listed  greater 
sandhill  crane  also  exists.  Under  the  No  Action  al¬ 
ternative,  some  of  these  areas  could  be  disturbed 
or  degraded  by  actions  not  controlled  by  the  Feder¬ 
al  government.  No  significant  adverse  impacts 
would  occur  in  any  analysis  year  for  any  alternative 
where  the  Federal  government  exercises  control. 

Wild  Horse  Habitat 

Some  wild  horse  habitat  would  be  removed  or 
degraded  by  projected  baseline  development  and 
additional  Federal  coal  leasing.  Losses  would  rep¬ 
resent  only  a  small  portion  of  available  range  and 
therefore  would  not  be  significant  under  any  alter¬ 
native  in  any  analysis  year. 


Impacts  to  Animal  Populations 

Animal  population  declines  result  from  many 
complex  factors.  The  most  significant  is  habitat  loss 
and  degradation.  Direct  animal  mortality  due  to  col¬ 
lision  with  vehicles,  entrapment  in  fences,  illegal 
and  indiscriminate  shooting,  dog  attacks,  harass¬ 
ment  by  people,  and  environmental  pollutants  can 
be  equally  important. 

Where  animal  population  data  are  available,  the 
number  of  animals  lost  due  to  habitat  removal  and 
degradation  can  be  estimated.  These  estimates  are 
based  on  animal  densities,  or  the  average  number 
of  animals  that  occur  throughout  a  habitat  area. 
Animal  densities  vary  greatly  by  species  and 
season  and  from  year  to  year.  The  loss  estimates 
presented  in  table  4-18  are  based  on  currently 
available  animal  density  data  (Colorado  Division  of 
Wildlife  1980,  1983;  Southwestern  Wyoming  Coal 
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TABLE  4-18 


ESTIMATED  ANIMAL  LOSSES  DUE  TO  HABITAT  LOSS 


Alternative 

Number 

Elk  * 

of  Animals 

Mul e  Deer  ° 

No  Action 

1983 

534 

2,834 

1992 

803 

3,920 

1995 

856 

4,127 

2000 

941 

4,561 

Low  Alternative 

1983 

0 

0 

1992 

24 

59 

1995 

29 

43 

2000 

50 

61 

EML 

153 

150 

Moderate  Alternative 

1983 

0 

0 

1992 

84 

148 

1995 

135 

198 

2000 

217 

305 

EML 

456 

521 

High  Alternative 

1983 

0 

0 

1992 

113 

200 

1995 

170 

268 

2000 

284 

424 

EML 

575 

720 

Maximum  Alternative 

1983 

0 

0 

1992 

227 

484 

1995 

425 

733 

2000 

669 

1,127 

EML 

1,410 

2,182 

*  Colorado  losses  only. 

°  Colorado  and  southwestern  Wyoming  losses. 
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ES  1978).  In  other  portions  of  the  habitat  analysis 
area  where  animal  density  data  are  not  available, 
general  population  size  and  distribution  data  are 
sufficient  to  analyze  the  significance  of  impacts  to 
animal  populations,  even  though  precise  loss  num¬ 
bers  cannot  be  calculated. 

The  animal  loss  numbers  shown  are  not  abso¬ 
lute.  They  should  be  regarded  as  magnitude  indica¬ 
tors  and  looked  at  in  relation  to  both  the  habitat 
losses  presented  in  table  4-17  and  the  total  number 
of  animals  occurring  in  the  habitat  analysis  area  as 
shown  in  Chapter  3. 

Animal  losses  resulting  from  causes  other  than 
habitat  loss  are  difficult  to  quantify.  It  is  not  possi¬ 
ble  to  calculate  losses  in  animal  numbers  from  ex¬ 
isting  data.  However,  they  can  be  partially  assessed 
very  roughly  by  indirect  means.  Increases  in  vehicle 
traffic  and  human  population,  as  projected  under 
Transportation  and  Economics,  would  increase 
animal  losses  (tables  4-19  and  4-20).  These  losses 
are  presented  as  an  expected  percent  increase 
over  1980  levels.  These,  as  well  as  the  table  4-18 
losses,  will  be  discussed  further  as  applicable 
under  the  section  for  each  animal  species. 

Aquatic  Wildlife 

Terrestrial  animals  that  are  dependent  upon 
water  sources  removed  by  disturbance  would  be 
displaced.  In  addition,  fish  and  amphibians  would 
be  lost.  This  should  not  result  in  significant  adverse 
impacts  to  terrestrial  animal  or  amphibian  popula¬ 
tions  under  any  alternative  on  a  regional  basis  be¬ 
cause  very  few  of  these  water  sources  would  be  re¬ 
moved  when  compared  to  the  overall  availability  of 
water  sources.  In  arid  areas  of  Wyoming  this  be¬ 
comes  locally  important  under  the  No  Action  alter¬ 
native  in  1983,  remaining  so  throughout  all  other  al¬ 
ternatives. 

Fisheries,  particularly  cold  water  populations, 
would  be  adversely  impacted  by  agricultural,  indus¬ 
trial,  and  urban  development  and  by  human  popula¬ 
tion  growth.  Reduced  stream  flows  and  lowered 
water  quality  would,  at  best,  increase  costs  of  main¬ 
taining  game  fish  populations.  In  some  cases,  local 
self-sustaining  sport  fisheries  could  be  eliminated. 

Human  population  increases  of  64  percent  in 
Colorado  and  25  percent  in  Wyoming  under  the  No 
Action  alternative  in  the  year  2000  could  cause  lo¬ 
cally  significant  fisheries  declines.  Regional  popula¬ 
tions  would  not  decline  significantly. 

The  magnitude  of  these  adverse  impacts  would 
not  increase  greatly  with  coal  leasing  under  any 
leasing  alternative.  However,  impacts  would  be  lo-  , 
cally  important  to  fisheries  in  Colorado’s  Fish  and 
Trout  creeks. 


Terrestrial  Wildlife 

Animal  population  declines  would  result  from 
habitat  losses  and  accidental  and  intentional  killing. 
Species  which  are  widespread  and  have  high  repro¬ 
ductive  capacity-amphibians,  reptiles,  nongame 
birds  except  birds  of  prey,  game  birds  except  sage 
and  sharp-tailed  grouse,  and  small  mammals- 
would  be  locally  reduced  or  eliminated  in  the  short 
term.  Regionally,  declines  would  not  be  significant 
under  any  alternative.  These  populations  would  rap¬ 
idly  re-establish  with  reclamation  of  disturbed  lands. 

Some  birds  with  restricted  environmental  require¬ 
ments  and  large  mammals  with  lower  reproductive 
rates  would  be  significantly  impacted.  They  are  dis¬ 
cussed  below. 


Birds  of  Prey 

Loss  of  nest  sites  through  disturbance  and 
human  activity  near  active  nests  would  reduce  car¬ 
rying  capacity  and  result  in  reproductive  failure.  The 
number  and  location  of  nests  destroyed  by  the  No 
Action  alternative’s  surface  disturbance  is  not  pre¬ 
dictable  due  to  a  lack  of  information  on  numbers  or 
locations  of  nests  in  the  region.  Due  to  human  pop¬ 
ulation  increases  (64  percent  in  Colorado  and  25 
percent  in  Wyoming  by  2000),  the  probability  of  dis¬ 
turbance  near  nest  sites  would  increase.  These 
nests  are  protected  by  law,  but  enforcement  is  diffi¬ 
cult.  Populations  would  not  significantly  decline  as 
a  result  of  actions  controlled  by  BLM  under  the  No 
Action  alternative  in  any  analysis  year. 

Raptor  nests  are  protected  by  buffer  zones  (com¬ 
mitted  mitigation)  where  they  occur  on  the  pro¬ 
posed  coal  lease  tracts.  This  mitigation  minimizes 
most  adverse  impacts  to  nest  sites  and  raptor  pop¬ 
ulations  resulting  from  the  leasing  alternatives.  Cer¬ 
tain  nests  are  not  adequately  protected  since  BLM 
does  not  control  the  surrounding  private  lands  or 
existing  county  roads  where  increased  traffic  would 
adversely  impact  nesting  raptors.  In  Colorado,  leas¬ 
ing  of  the  Lay  Creek  Tract  under  the  Maximum  al¬ 
ternative  would  impact  five  golden  eagle  nests  that 
occur  near  county  road  17.  Increased  vehicle  traffic 
could  cause  abandonment  of  nests  which  are 
within  1/8  mile  of  this  road. 

In  Wyoming,  leasing  the  Leucite  Hills  Tract  under 
all  four  leasing  alternatives  and  the  Atlantic  Rim 
Tract  under  the  Moderate,  High,  and  Maximum  al¬ 
ternatives  would  impact  golden  eagle,  prairie 
falcon,  Cooper’s  hawk,  and  goshawk  nests  that 
cannot  be  adequately  protected  because  they  are 
on  or  very  near  private  land. 
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TABLE  4-19 


ESTIMATED  ANIMAL  LOSSES  DUE  TO  OTHER  HUMAN  CAUSES  IN  COLORADO 


- r 

1 

1 

Percent  Increase  I 

in  Losses  Due  to  1 

Vehicle  Collisions*  1 

Percent  Increase  in 
Due  to  All  Other  Human 

Losses 

Causes  * 

r 

Alternative  1 

Elk 

Mule  I 

Deer  I 

Elk 

Mule 

Deer 

Pronghorn 

Antel ope 

Bi  rds 

of  Prey 

No  Action 

1992 

+32 

+32 

+51 

+51 

+51 

+51 

1995 

+40 

+40 

+64 

+64 

+64 

+64 

2000 

+51 

+51 

+64 

+64 

+64 

+64 

Low  Alternative 

1992 

+2 

+2 

+1 

+1 

+1 

+1 

1995 

+4 

+4 

+2 

+2 

+2 

+2 

2000 

+4 

+4 

+2 

+2 

+2 

+2 

Moderate  Alternative 

1992 

+6 

+6 

+2 

+2 

+2 

+2 

1995 

+14 

+14 

+5 

+5 

+5 

+5 

2000 

+14 

+14 

+5 

+5 

+5 

+5 

High  Alternative 

1992 

+11 

+11 

+5 

+5 

+5 

+5 

1995 

+24 

+24 

+10 

+10 

+10 

+10 

2000 

+26 

+26 

+12 

+12 

+12 

+12 

Maximum  Alternative 

1992 

+19 

+19 

+8 

+8 

+8 

+8 

1995 

+37 

+37 

+16 

+16 

+  16 

+16 

2000 

+38 

+38 

+18 

+18 

+18 

+18 

*  Vehicle  traffic  and  human  population  increase  estimates  are  not  available 
beyond  the  year  2000. 
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TABLE  4-20 


ESTIMATED  ANIMAL  LOSSES  DUE  TO  OTHER  HUMAN  CAUSES  IN  WYOMING 


r 

i. 

i 

Percent  Increase 

in  Losses  Due  to 
Vehicle  Collisions* 

T 

Percent 
Due  to  All 

Increase  in 
Other  Human 

Losses 
Causes  * 

i 

A1 ternati ve  | 

Elk 

Mule 

Deer 

1 

1  Elk 

Mule 

Deer 

Pronghorn 

Antel ope 

Birds 

of  Prey 

No  Action 

1992 

+38 

+38 

+20 

+20 

+20 

+20 

1995 

+50 

+50 

+23 

+23 

+23 

+23 

2000 

+69 

+69 

+25 

+25 

+25 

+25 

Low  Alternative 

1992 

+1 

+1 

0 

0 

0 

0 

1995 

+1 

+1 

+1 

+1 

+1 

+1 

2000 

+1 

+1 

+1 

+1 

+1 

+1 

Moderate  Alternative 

1992 

+2 

+2 

+1 

+1 

+1 

+1 

1995 

+10 

+10 

+6 

+6 

+6 

+6 

2000 

+10 

+10 

+6 

+6 

+6 

+6 

High  Alternative 

1992 

+5 

+5 

+2 

+2 

+2 

+2 

1995 

+15 

+15 

+8 

+8 

+8 

+8 

2000 

+19 

+19 

+10 

+10 

+10 

+10 

Maximum  Alternative 

1992 

+6 

+6 

+3 

+3 

+3 

+3 

1995 

+20 

+20 

+12 

+12 

+12 

+12 

2000 

+25 

+25 

+14 

+14 

+14 

+14 

*  Vehicle  traffic  and  human  population  increase  estimates  are  not  available 
beyond  the  year  2000. 
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Sage  Grouse 

Destruction  of  winter  concentration  areas,  brood¬ 
rearing  areas,  and  strutting/nesting  complexes 
would  be  detrimental  to  local  grouse  populations. 
Significant  regional  population  declines  are  not  ex¬ 
pected  for  any  analysis  year  under  the  No  Action 
alternative. 

In  Wyoming,  leasing  the  Atlantic  Rim  and  Corral 
Canyon  tracts  under  the  Moderate  alternative  would 
remove  sage  grouse  nesting  and  brood-rearing 
habitat.  This  would  be  significant  to  local  popula¬ 
tions  but  would  not  greatly  decrease  regionwide 
grouse  numbers. 


Elk 

Loss  of  winter  ranges,  disruption  of  migration 
routes,  destruction  of  calving  areas,  and  human- 
caused  mortality  would  result  in  population  de¬ 
clines.  Significant  declines  in  elk  numbers  would 
make  fewer  animals  available  for  hunting  and  view¬ 
ing. 

In  Colorado  the  estimated  minimum  elk  loss  due 
to  loss  of  habitat  under  the  No  Action  alternative  in 
1983  was  534  animals.  This  is  significant  because  it 
would  reduce  populations  below  Colorado  Division 
of  Wildlife  herd  objectives.  By  the  year  2000,  941 
animals,  or  3.6  percent  of  the  total  1982  winter 
population  within  data  analysis  units  E-2,  E-5,  E-6, 
and  E-21,  would  be  lost.  In  addition  to  this,  an  in¬ 
crease  in  human  population  of  64  percent  and  a 
vehicle  traffic  increase  of  51  percent  in  the  year 
2000  would  cause  further  losses  of  elk  (table  4-19). 

Losses  in  Wyoming  under  the  No  Action  alterna¬ 
tive  by  the  year  2000  would  not  be  significant. 

Additional  elk  losses  would  result  from  leasing 
under  the  Moderate,  High,  and  Maximum  alterna¬ 
tives  in  Colorado  and  Wyoming.  Leasing  the  Atlan¬ 
tic  Rim  and  Northeast  Cow  Creek  tracts  would 
impact  elk  in  the  Baggs  data  analysis  unit  by  re¬ 
moving  crucial  winter  ranges  and  increasing  stress 
due  to  human  disturbance.  The  significance  of  this 
impact  is  unknown  pending  completion  of  the  on¬ 
going  elk  habitat  study. 

In  Colorado,  elk  declines  would  occur  in  data 
analysis  units  E-5  and  E-6  with  leasing  of  the  lies 
Mountain  and  Peck  Gulch  tracts  (High  and  Maxi¬ 
mum)  and  the  Williams  Fork  Mountain  Tract  (Maxi¬ 
mum).  Reasons  would  be  similar  to  those  present¬ 
ed  above  for  Wyoming. 


Mule  Deer 

Populations  would  be  reduced  by  factors  similar 
to  those  affecting  elk  numbers-winter  range  losses 


and  direct  mortality  due  to  increased  human  popu¬ 
lation  and  vehicle  traffic. 

As  a  result  of  loss  of  habitat,  Colorado  mule  deer 
losses  would  amount  to  1,744  and  3,076  animals 
by  the  years  1983  and  2000,  respectively,  under 
the  No  Action  alternative,  which  would  be  signifi¬ 
cant.  The  loss  in  the  year  2000  would  represent  2.8 
percent  of  the  total  1982  winter  population  in  data 
analysis  units  D-2,  D-6,  and  D-7.  Additional  human 
caused  mortality  would  add  to  this  (table  4-19). 

In  1983,  an  estimated  loss  of  1,090  deer  oc¬ 
curred  in  southwest  Wyoming,  which  is  significant. 
By  the  year  2000  this  loss  would  increase  to  1,485 
deer  under  No  Action.  Human  caused  mortality 
would  be  in  addition  to  this. 

Deer  losses  would  increase  under  all  leasing  al¬ 
ternatives,  adding  to  the  significant  loss  occuring  in 
the  No  Action  alternative.  In  Colorado  a  significant 
number  of  acres  of  important  winter  habitat  would 
be  removed  by  leasing  the  Signal  Butte,  lies  Moun¬ 
tain,  Lay  Creek,  and  Horse  Gulch  tracts.  Increased 
human  population  and  vehicle  traffic  would  further 
increase  these  losses. 

In  Wyoming,  leasing  under  the  Low  alternative 
could  cause  significant  animal  losses.  Removal  of 
important  winter  range  would  occur  with  develop¬ 
ment  of  the  Pio  Tract  (High  and  Maximum  alterna¬ 
tives). 

Pronghorn  Antelope 

Antelope  losses  would  result  from  winter  range 
losses,  human  barriers  to  natural  seasonal  move¬ 
ments,  and  expansion  of  transportation  systems, 
both  road  and  rail. 

Pronghorn  losses  in  Colorado  would  not  be  sig¬ 
nificant  under  any  alternative  in  any  analysis  year. 
Losses  would  represent  less  than  one  percent  of 
total  antelope  numbers. 

Overall  Wyoming  pronghorn  losses  under  the  No 
Action  alternative  would  not  constitute  a  significant 
impact.  However,  there  is  concern  for  pronghorn  in 
the  Baggs  herd  unit  due  to  baseline  coal  develop¬ 
ment.  By  1992  under  the  Low  alternative,  cumula¬ 
tive  losses  due  to  transportation  system  expansion, 
both  rail  and  road,  associated  with  development  of 
the  Leucite  Hills  and  Point  of  Rocks  tracts  would  be 
significant.  These  losses  would  increase  under  the 
High  alternative  with  development  of  the  Pio  and 
Winton  tracts. 
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Moose 

No  significant  impacts  to  moose  populations 
would  occur  under  any  alternative  in  any  year. 

Threatened  and  Endangered  Wildlife 

The  water  resources  analysis  predicts  reduced 
flows  in  the  Green  River  due  to  increased  water 
demand  under  the  No  Action  alternative.  If  this 
occurs,  the  Colorado  squawfish  and  humpback 
chub,  both  federally  listed  as  endangered,  may  be 
adversely  affected  under  the  No  Action  alternative. 
(BLM  has  no  control  over  this  situation.)  These 
species  are  protected  by  the  Endangered  Species 
Act,  so  any  action  that  may  affect  them  will  be  re¬ 
viewed  by  the  U.S.  Fish  and  Wildlife  Service.  If  their 
existence  is  jeopardized,  adverse  impacts  must  be 
mitigated. 

Actions  under  any  of  the  leasing  alternatives  are 
not  expected  to  adversely  affect  or  jeopardize  the 
continued  existence  of  any  terrestrial  federally  or 
state  listed  threatened  or  endangered  species. 
Under  provisions  of  the  Endangered  Species  Act  of 
1973,  as  amended,  Federal  actions  must  be  re¬ 
viewed  by  the  U.S.  Fish  and  Wildlife  Service  for 
compliance.  The  state  of  Colorado  has  been  con¬ 
sulted  regarding  their  listed  species.  (Wyoming  has 
no  state  listed  species.)  BLM  is  currently  awaiting 
responses. 


Wild  Horses 

Since  only  a  small  portion  of  the  total  available 
horse  range  would  be  affected,  no  significant  de¬ 
cline  in  wild  horse  numbers  would  result  under  any 
of  the  alternatives  in  any  analysis  year. 


Unavoidable  Adverse  Effects 


Tables  4-21  and  4-22  summarize  the  magnitude 
and  significance  of  the  previously  presented  un¬ 
avoidable  adverse  impacts  to  animal  habitats  and 
populations. 


Short-Term  Use  vs.  Long-Term 
Productivity 


In  the  short  term,  regional  habitat  losses  would 
be  0  to  111  acres  of  riparian,  0  to  1,359  acres  of 
aspen,  6,318  to  37,774  acres  of  sagebrush,  and 
10,638  to  50,897  acres  of  big  game  winter  range, 
depending  on  the  alternative  selected. 


In  Colorado  Data  Analysis  Units  D-2,  D-6,  and  D- 
7,  deer  numbers  would  decline  by  about  1  percent 
overall,  with  more  severe  declines  occurring  locally. 
Declines  of  1  to  5  percent  of  overall  elk  numbers  in 
Data  Analysis  Units  E-2,  E-5,  E-6,  and  E-7  would 
also  occur,  again  depending  on  the  alternative. 

Locally,  deer,  pronghorn,  sagegrouse,  and  rap¬ 
tors  would  be  displaced  in  Wyoming. 

Long-term  productivity  should  return  to  premining 
levels  with  successful  reclamation. 


Irreversible  or  Irretrievable 
Commitments  of  Resources 


Habitats  permanently  converted  to  urban  devel¬ 
opment,  roads,  and  railroads,  and  those  habitats 
made  uninhabitable  because  of  human  proximity, 
are  irreversibly  and  irretrievably  lost.  Individual  ani¬ 
mals,  along  with  their  offspring  and  genetic  traits, 
killed  by  vehicles,  poachers,  or  increased  stress, 
are  likewise  lost. 


Potential  Mitigation  for  Colorado 

Leasing  and  development  of  the  Lay  Creek  Tract 
(Maximum  alternative)  and  Signal  Butte  Tract  (High 
and  Maximum  alternatives)  would  cause  specific 
adverse  impacts  to  wildlife  that  would  not  be  allevi¬ 
ated  by  committed  mitigation.  Road  kills  could  also 
become  a  problem.  The  following  proposed  mitigat¬ 
ing  measures  would  lessen  these  impacts. 

Lay  Creek  Tract 

Five  golden  eagle  nest  sites  along  county  road 
17  that  are  not  adequately  protected  by  stipulations 
on-tract  and  buffer  zones  off-tract  would  require  ad¬ 
ditional  mitigation  to  reduce  adverse  impacts.  Vehi¬ 
cle  traffic,  both  coal  trucks  and  employees’  vehi¬ 
cles,  should  be  rerouted  to  avoid  this  road  in  breed¬ 
ing  season,  February  1  to  July  31.  Busing  or  car¬ 
pooling  might  be  used  to  transport  employees,  thus 
reducing  the  number  of  vehicles  passing  these 
nests.  Other  measures  may  be  required  or  substi¬ 
tuted  upon  approval  of  the  U.S.  Fish  and  Wildlife 
Service.  They  have  responsibility  for  protection  of 
eagle  nests  and  would  have  to  be  consulted  if  this 
tract  were  leased. 
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TABLE  4-21 


SUMMARY  OF  UNAVOIDABLE  ADVERSE  IMPACTS  ON  COLORADO  WILDLIFE 


Impacted  Element 

No 

Action 

Alternative 
Low  |  Mod 

Alt.  1  Alt. 

High 

Alt. 

1 

1 

Max 

Alt. 

Comments  and  Tracts  with  Specific  Problems 

Animal  Habitat 

1 

1 

1 

R Iparl an 

S 

S 

s 

S 

1 

1 

S 

As  pen 

NS 

NS 

NS 

NS 

1 

NS 

Sagebrush 

S 

S 

HS 

HS 

1 

HS 

Component  of  big  game  winter  range:  Signal  Butte,  lies  Mountain, 

1 

Peck  Gulch,  Williams  Fork,  Lay  Creek,  and  Horse  Gulch. 

B1  g  Game  W 1  nter 

s 

s 

HS 

HS 

1 

HS 

Range 

1 

Aquatic 

s 

s 

S 

S 

! 

S 

Threatened  and 

N 

N 

N 

N 

1 

N 

Endangered 

1 

1 

Animal  Populations 

1 

i 

Elk 

S 

s 

S 

HS 

i 

1 

HS 

lies  Mountain,  Peck  Gulch,  and  Williams  Fork. 

Mu  le  Deer 

S 

s 

HS 

HS 

1 

HS 

Signal  Butte,  lies  Mountain,  Lay  Creek,  and  Horse  Gulch. 

Pronghorn  Antelope 

NS 

NS 

NS 

NS 

1 

NS 

Sage  grouse 

NS 

NS 

NS 

NS 

1 

NS 

Birds  of  Prey 

NS 

NS 

NS 

NS 

1 

S 

Lay  Creek. 

Threatened  and 

N 

N 

N 

N 

1 

N 

Endangered 

1 

Wild  Horses 

N 

N 

N 

N 

1 

N 

Game  Fish 

S 

S 

S 

S 

1 

S 

Middle  Creek,  Little  Middle  Creek,  and  Fish  Creek  tracts  would 

i 

1  Impact  Fish  and  Trout  creeks. 

N  -  None  or  not  measurable 
NS  -  Not  significant 
S  -  SI  gn  1  f  leant 
HS  -  Highly  significant 
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A I ternat 1 ve 


Impacted  Element 

No 

Action 

Low 

Alt. 

Mod 

Alt. 

1 

| 

Animal  Habitat 

1 

1 

R Iparl an 

S 

S 

S 

1 

1 

As  pen 

NS 

NS 

P 

1 

Sagebrush 

S 

S 

HS 

1 

Big  Game  Winter 

S 

S 

HS 

1 

Range 

1 

Aq  uat  1  c 

S 

S 

S 

I 

Threatened  and 

N 

N 

N 

| 

Endangered 

1 

1 

Animal  Populations 

1 

1 

1 

Elk 

NS 

NS 

P 

1 

1 

Mu  le  Deer 

S 

S 

S 

I 

Pronghorn  Antelope 

NS 

s 

S 

1 

Moose 

NS 

NS 

NS 

1 

I 

Sage  grouse 

NS 

NS 

S 

I 

Birds  of  Prey 

NS 

S 

S 

1 

Threatened  and 

N 

N 

N 

I 

Endangered 

1 

Wild  Horses 

N 

N 

N 

1 

Game  Fish  | 

_ i 

S 

S 

S 

1 

1 

N  -  None  or  net  measurab  !e 
NS  -  Not  significant 
S  -  Significant 
HS  -  Highly  significant 
P  -  Pending  study 


TABLE  4-22 


UNAVOIDABLE  ADVERSE  IMPACTS  ON  WYOMING  WILDLIFE 


High  |  Max 
Alt.  I  Alt. 


Comments  and  Tracts  with  Specific  Problems 


S 

P 

HS 

HS 


S 

P 

HS 

HS 


Atlantic  Rim. 

P1°  deer ;  Atlantic  Rim  and  Corral  Canyon — sage  grouse. 
Northeast  Cow  Creek,  Atlantic  Rim,  and  Plo. 


S 

N 


S 

N 


P 

S 

S 

NS 

S 

S 

N 


P 

S 

S 

NS 

S 

S 

N 


Atlantic  Rim  and  Northeast  Cow  Creek. 

Plo. 

Transportation  systems — Leuclte  Hills,  Point  of  Rocks,  Plo,  and 
W 1 nton 

Atlantic  Rim  and  Corral  Canyon. 

Atlantic  Rim  AND  Leuclte  HI  I  Is. 


N 

S 


N 

S 


Development  alternatives  would  add  very  little  to  the  significant 
Impact  caused  by  the  No  Action  alternative. 


ENVIRONMENTAL  CONSEQUENCES 


Signal  Butte  Tract 

The  location  of  the  318  acres  of  surface  disturb¬ 
ance  that  would  result  from  construction  of  the  rail¬ 
road  and  power  and  telephone  lines  is  not  known. 
One  probable  route  parallels  and  crosses  the 
Yampa  River.  Stipulations  would  be  needed  if  con¬ 
struction  and  operations  occurred  in  riparian  or 
aquatic  habitats  or  within  1/2  mile  of  raptor  nest 
sites,  or  if  impacts  were  occurring  to  threatened  or 
endangered  species  or  their  habitats.  In  the  case  of 
threatened  or  endangered  species  or  habitats,  the 
U.S.  Fish  and  Wildlife  Service  would  have  to  be 
consulted  regarding  anticipated  impacts  and  possi¬ 
ble  mitigation. 

The  appropriate  mitigating  measures  would  not 
be  formulated  until  the  location,  season,  duration, 
and  magnitude  of  disturbance  was  known.  Possible 
measures  would  (1)  designate  areas  to  avoid,  (2) 
limit  season  of  construction,  or  (3)  recommend  con¬ 
struction  methods  designed  to  minimize  alteration 
of  the  streamside  vegetation,  stream  channel,  or 
water  quality  in  the  Yampa  River. 


Road  Kills 

Loss  of  big  game,  particularly  deer  and  elk  due  to 
collisions  with  passenger  vehicles  and  coal  trucks, 
could  accumulate  with  the  leasing  of  several  tracts 
and  become  significant.  If  this  occurred,  busing  or 
carpooling  of  employees;  fencing  high  use  animal 
crossing  areas;  installing  warning  signs,  lights,  or 
mirrors;  or  other  measures  may  be  needed  to 
reduce  losses. 


Potential  Mitigation  for  Wyoming 

Northeast  Cow  Creek  and  Atlantic  Rim 

The  final  land  use  decision  for  coal  development 
on  the  Northeast  Cow  Creek  subsurface  area  and 
the  Atlantic  Rim  surface  area  defers  coal  develop¬ 
ment  pending  the  final  disposition  of  the  Savery 
PR  LAs  and  acquisition  of  adequate  information  on 
elk  habitat.  The  decision  as  to  the  acceptability  or 
unacceptability  for  coal  development  in  the  North¬ 
east  Cow  Creek  subsurface  area  and  the  Atlantic 
Rim  surface  area  will  be  deferred  until  this  same 
decision  is  made  for  the  entire  elk  crucial  winter 
range.  (Both  tracts  occur  in  the  Maximum  alterna¬ 
tive.) 


Pio  Tract 

For  the  Pio  Tract  (High  and  Maximum  alterna¬ 
tives),  mitigation  methods  may  require  the  lessee  to 
employ  techniques  for  wildlife  forage  manipulation 
or  intensive  wildlife  habitat  management.  Habitat  re¬ 
covery  may  not  be  completely  feasible  in  the 
project  area;  therefore,  recovery  or  replacement 
may  be  accomplished  on  lands  made  available 
through  the  surface  management  agency,  the 
states,  or  the  lessee  outside  the  project  area  in 
combination  with  recovery  and  replacement  meth¬ 
ods  on  suitable  lands  within  the  project  area.  In 
regard  to  the  above,  the  lessee  would  be  required 
to  develop  a  habitat  recovery  and  replacement  plan 
designed  to  protect  and/or  enhance  wildlife  habitat. 
This  plan  would  be  prepared  before  mining  plan  ap¬ 
proval  and  shall  be  prepared  in  consultation  with 
and  subject  to  approval  by  BLM,  U.S.  Fish  and 
Wildlife  Service,  OSM,  and  the  state  of  Wyoming. 

The  habitat  recovery  and  replacement  plan  would 
include,  but  not  be  limited  to: 

1.  A  detailed  description  of  the  methods  selected 
by  the  lessee  to  mitigate  habitat  loss,  together  with 
a  comparative  analysis  of  alternative  methods 
which  were  considered  and  rejected  by  the  lessee 
and  the  rationale  for  the  decision  to  select  the  pro¬ 
posed  methods.  The  replacement  may  include,  but 
is  not  limited  to,  the  following  techniques: 

a.  Increasing  the  quantity  and  quality  of  forage 
available  to  wildlife 

b.  The  acquisition  of  wildlife  crucial  habitats 

c.  Manipulation  of  wildlife  habitat  for  selected 
wildlife  species 

d.  Recovery,  replacement,  or  protection  of  impor¬ 
tant  wildlife  habitat  by  selected  methods  (e.g., 
modifying  or  eliminating  fencing,  etc.) 

e.  Wildlife  watering  developments 

2.  A  timetable  giving  the  periods  of  time  that  will  be 
required  to  accomplish  the  habitat  recovery  or  re¬ 
placement  plan  and  showing  how  this  timetable  re¬ 
lates  to  the  overall  mining  plan. 

3.  An  evaluation  of  the  final  plan  by  the  state  of 
Wyoming.  The  state  will  comment  on  the  methods 
selected  and  the  techniques  to  be  employed  by  the 
lessee  and  may  recommend  alternate  recovery  or 
replacement  methods.  If  the  state  has  recommend¬ 
ed  alternate  methods,  the  lessee  must  consider  the 
state’s  recommendations  and,  if  the  lessee  rejects 
the  state’s  recommendations,  the  lessee  must  indi¬ 
cate  its  reasons  as  required  by  provision  2  above.  If 
no  state  comment  is  included  in  the  plan,  the 
lessee  must  verify  its  consultation  with  the  state 
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and  the  plan  may  be  considered  without  state  com¬ 
ment. 

4.  A  habitat  analysis  of  the  lease  area  and  those 
areas  considered  for  off-site  mitigation  that  identi¬ 
fies: 

a.  Distribution  of  important  wildlife  species  (game, 
nongame,  sensitive  species,  species  of  high  Feder¬ 
al  interest,  and  threatened  and  endangered  spe¬ 
cies) 

b.  Distribution  of  important  standard  habitat  types 


CULTURAL  RESOURCES 


Development  under  all  alternatives  would  impact 
a  wide  range  of  prehistoric  and  historic  cultural  re¬ 
sources,  both  directly  through  development  of  par¬ 
ticular  projects  and  indirectly  as  a  result  of  popula¬ 
tion  growth.  Overall,  these  impacts  could  be  miti¬ 
gated  through  the  requirements  of  the  National  His¬ 
toric  Preservation  Act  of  1966  as  amended  and  36 
Code  of  Federal  Regulations  Part  800  (36  CFR 
800). 


Direct  Impacts 

Certain  kinds  of  impacts  can  be  predicted  as  a 
result  of  the  projected  development  under  all  alter¬ 
natives.  Both  a  data  loss  and  a  data  gain  would 
occur. 

With  regard  to  baseline  development,  some  data 
loss  would  result  from  the  methods  used  to  extract 
cultural  data  from  sites.  This  is  an  acceptable 
trade-off  that  all  archaeology  is  faced  with.  Further 
loss  would  occur  in  uncontrolled  situations,  such  as 
when  buried  cultural  resources  are  encountered, 
not  identified  (or  ignored),  and  subsequently  de¬ 
stroyed.  There  is  also  a  good  possibility  that  cultur¬ 
al  resources  that  are  protected  by  ‘avoidance1 
would  be  impacted  sometime  during  the  project  life. 
This  again  would  result  in  uncontrollable  data  loss. 

As  noted  in  Chapter  3,  there  is  no  reliable  infor¬ 
mation  about  the  number  of  cultural  sites  in  the 
region;  therefore,  the  magnitude  of  these  adverse 
impacts  cannot  be  predicted.  In  addition,  it  is  not 
known  at  this  time  whether  all  of  the  uncontrolled 
data  loss  which  could  result  from  projected  base¬ 
line  development  would  be  a  significant  loss  either 
under  the  No  Action  Alternative  or  cumulatively  with 
the  proposed  new  Federal  coal  leasing  under  the 
leasing  alternatives.  However,  given  overall  mitiga¬ 
tion  requirements  under  Federal  and  state  laws,  it 


is  unlikely  that  any  of  the  potential  adverse  impacts 
would  be  significant. 

In  the  case  of  new  Federal  coal  leasing,  direct 
effects  would  occur  if  a  site  was  located  in  an  area 
of  planned  surface  disturbance  for  the  mine  and  its 
facilities.  This  may  also  occur  for  off-tract  actions, 
such  as  haul  road  construction  and  powerline 
rights-of-way.  Adverse  effects  from  these  types  of 
actions  are  for  the  most  part  mitigated  by  redesign¬ 
ing  to  avoid  the  site  location. 

Avoidance  provides  the  least  costly  mitigation 
measure  for  the  coal  companies.  When  this  option 
is  not  prudent  or  feasible,  data  recovery  measures 
are  necessary.  The  measures  required  to  provide 
for  an  impacted  cultural  resource  are  specifically 
tailored  to  the  site(s).  However,  when  cultural  re¬ 
sources  are  mitigated  through  excavation  methods, 
the  ultimate  data  recovery  is  only  as  good  as  cur¬ 
rent  research  design,  research  questions,  and  data 
recovery  methods  permit.  Consequently,  present 
state-of-the-art  techniques  and  research  questions 
may  not  provide  all  the  data  that  future  methods 
and  questions  would  provide.  Cultural  information 
not  recovered  during  physical  mitigation  efforts 
could  be  lost  forever. 

Overall,  cultural  resource  mitigation  measures 
have  been  effective  when  such  actions  are  com¬ 
pleted  in  the  initial  phase  of  a  new  operation 
(Decker  1981;  Keesling  1982).  In  general,  commit¬ 
ted  mitigation  measures  will  mitigate  any  impacts  to 
cultural  resources  in  any  of  the  alternatives  on  coal 
tracts  to  an  acceptable  level.  However,  one  of  the 
past  failings  noted  in  mitigation  efforts  is  the  use  of 
avoidance  strategy.  While  this  is  the  most  desirable 
approach  when  it  can  be  used,  it  has  not  provided 
cultural  resources  with  adequate  protection  through 
the  life  of  the  mine  and  into  the  reclamation  phases 
that  follow.  Mine  plans  that  are  developed  after 
leasing  need  to  develop  a  monitoring/protection 
plan  through  end  of  mine  life  and  final  reclamation 
phases. 

Beneficial  impacts  would  occur  from  develop¬ 
ment  projects  under  all  alternatives.  All  new  coal 
leases  would  have  a  cultural  resource  survey  con¬ 
ducted  on  them  before  they  could  proceed.  Infor¬ 
mation  developed  from  the  cultural  survey  work  and 
any  excavations  or  other  data  collecting  methods 
would  be  added  to  the  archaeological  record  of  the 
region.  This,  in  turn,  would  greatly  enhance  specific 
and  overall  knowledge  of  prehistoric  activities  within 
the  region. 
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Indirect  Impacts 

Indirect  impacts  may  also  occur  and  would  in¬ 
crease  in  conjunction  with  socioeconomic  changes 
and  population  growth.  Population  growth  would  in¬ 
crease  casual  use  on  public  lands,  which,  would  in 
turn,  increase  the  rate  of  vandalism  on  cultural  re¬ 
sources  (Williams  1977). 

Indirect  impacts  may  also  occur  to  historic  cultur¬ 
al  resources  in  communities  that  experience 
growth.  If  this  does  become  a  problem,  there  are 
several  means  to  mitigate  such  effects.  These  in¬ 
clude  the  creation  of  historic  districts  in  downtown 
areas  that  contain  historic  buildings  in  the  core 
area;  zoning  to  prevent  destruction  of  older  parts  of 
towns  and  small  cities;  the  implementation  (in  Colo¬ 
rado)  of  House  Bill  1041  (Land  Use  Planning);  and 
assistance  from  other  agencies  such  as  the  Nation¬ 
al  Trust  for  Historic  Preservation,  Energy  Impact 
Funds,  and  the  State  Historic  Preservation  Officer 
(SHPO).  Under  the  terms  of  the  1966  National  His¬ 
toric  Preservation  Act,  the  SHPO  is  designated  as 
the  official  responsible  for  identification  and  preser¬ 
vation  of  historic  sites  on  state  and  private  lands. 

Most  of  the  sites  already  on  the  National  Regis¬ 
ter  in  Colorado  towns  are  well  known  and  growth 
impacts  should  have  no  effect  on  these.  In  Wyo¬ 
ming,  the  historic  sites  listed  on  the  National  Regis¬ 
ter  are  generally  developed  as  visitor  use  sites  and 
are  certainly  well  identified.  There  would  be  no  in¬ 
advertent  losses  from  secondary  impacts  to  known 
sites.  Visitor  use  increases  would  occur,  but  moni¬ 
toring  of  the  sites  by  the  appropriate  state  agency 
would  limit  potential  vandalism. 


Potential  Mitigation 

Given  past  experience  with  avoidance  mitigation, 
it  is  suggested  that  it  not  be  used  in  relation  to  coal 
mining  activities  because  of  its  past  failures  to  pro¬ 
tect  cultural  resources  and  because  of  the  protract¬ 
ed  time  frames  in  the  end  of  mine  life  and  reclama¬ 
tion  phases.  Mitigating  cultural  resources  at  the 
outset  would  best  comply  with  Section  106  of  the 
National  Historic  Preservation  Act  of  1966  as 
amended  and  36  CFR  800  and  would  avoid  the  dif¬ 
ficulties  inherent  in  avoidance  altogether  (Decker 
1981;  Keesling  1982). 

An  archaeological  Class  III  survey  (Bureau  of 
Land  Management  Manual  8111  Section  14)  could 
be  required  in  areas  likely  to  be  impacted  by  sur¬ 
face  subsidence.  The  lessee  could  be  required  to 
define  areas  with  an  overburden  of  300  feet  or  less 
and  should  provide  for  archaeological  survey  of 
these  areas.  Archaeological  sites  located  by  these 


surveys  would  be  mitigated  prior  to  any  disturb¬ 
ance.  This  would  be  needed  for  the  following  tracts: 
Prairie  Dog  and  Middle  Creek  (all  alternatives), 
Rattlesnake  Mesa  and  Signal  Butte  (Moderate 
through  Maximum  alternatives),  Peck  Gulch  (High 
and  Maximum  alternatives),  and  Fish  Creek  and 
Bell  Rock  (Maximum  alternative). 


RECREATION,  VISUAL,  AND 
WILDERNESS  RESOURCES 


Recreation 


Urban  Recreation 

The  social,  health,  and  economic  benefits  of 
urban  recreation  become  more  important  as  popu¬ 
lations  increase.  Rising  transportation  costs  contrib¬ 
ute  to  people  wanting  to  recreate  close  to  home. 

The  population  within  the  study  area  is  expected 
to  increase  by  approximately  64  percent  in  Colora¬ 
do  and  25  percent  in  Wyoming  by  the  year  2000 
without  new  Federal  coal  leasing.  Resident  demand 
for  urban  recreation  would  increase  proportionally 
with  changes  in  population,  with  demand  for  many 
activities  increasing  at  a  faster  rate  than  the  popu¬ 
lation. 

The  largest  percentage  increases  in  population, 
and  thus  resident  recreation  demand,  would  occur 
by  1992  under  the  No  Action  alternative  in  the  fol¬ 
lowing  communities:  Meeker,  Colorado  (167  per¬ 
cent);  Diamondville,  Wyoming  (97  percent);  Kem- 
merer,  Wyoming  (89  percent);  Rangely,  Colorado 
(80  percent);  Hayden,  Colorado  (68  percent);  Evan¬ 
ston,  Wyoming  (65  percent);  Dinosaur,  Colorado 
(57  percent);  Oak  Creek,  Colorado  (56  percent); 
Steamboat  Springs,  Colorado  (44  percent);  Moun¬ 
tain  View,  Wyoming  (37  percent);  Lyman,  Wyoming 
(36  percent);  and  Craig,  Colorado  (31  percent). 
Rawlins,  Wyoming,  shows  a  small  decline  in  popu¬ 
lation  by  1992.  Between  1992  and  2000,  popula¬ 
tions  are  projected  to  increase  at  a  low  to  moder¬ 
ate  rate  except  in  Uinta  County,  which  will  peak  in 
1995  and  then  decline  below  the  1992  level. 

Significant  demands  would  be  placed  on  the 
above  communities  to  provide  needed  urban  recre¬ 
ation  facilities,  programs,  and  park  areas  by  1992. 
The  recreation  districts  in  Rio  Blanco  County  are 
capable  of  meeting  the  needs  for  Meeker  and  Ran¬ 
gely,  with  resident  demand  peaking  in  1995  then 
declining  through  2000.  Shortages  of  some  facilities 
or  recreation  opportunities  would  remain  in  all 
counties  but  are  not  considered  significant  as  long 
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as  the  affected  communities  commit  the  capital  out¬ 
lays  necessary  to  provide  facilities  for  high  demand 
activities,  such  as  bicycling,  swimming,  picnicking, 
golf,  and  organized  sports. 

All  of  the  communities  in  the  region  would  be  af¬ 
fected  to  varying  degrees  under  the  four  leasing  al¬ 
ternatives  by  new  Federal  coal  leasing,  depending 
upon  population  fluctuations,  (see  Economics  sec¬ 
tion).  Projected  population  growth  would  place  addi¬ 
tional  demands  (above  those  described  for  the  No 
Action  alternative)  on  many  local  communities  to 
provide  urban  recreation  facilities,  programs,  and 
parks.  Under  the  Low  alternative,  there  should  be 
no  significant  increases  in  recreation  demand 
above  the  baseline.  Under  the  Moderate,  High,  and 
Maximum  alternatives,  Rawlins  would  receive  sig¬ 
nificant  increases  in  urban  recreation  demand. 
Craig  and  Rock  Springs  would  experience  high  in¬ 
creases  in  demand  under  the  High  and  Maximum 
alternatives,  this  being  significant  when  combined 
with  the  baseline.  All  other  communities  would  ex¬ 
perience  low  to  moderate  increases  in  demand 
under  the  different  alternatives  except  Uinta  County 
communities,  where  the  population  is  expected  to 
peak  in  1995  then  decline  slightly  below  the  1992 
level.  Increases  in  demand  above  the  baseline  for 
Lincoln  County  would  not  be  significant  under  any 
alternative. 

Deficiencies  that  may  exist  prior  to  anticipated  in¬ 
creases  in  demand  would  be  compounded  in  these 
communities  with  new  coal  leasing.  However,  all  of 
the  communities  in  the  region  are  aware  of  future 
recreational  needs,  and  these  needs  have  been 
brought  forth  in  their  city  or  county  land  use  or  rec¬ 
reation  master  plans.  In  most  cases,  the  problem  is 
acquiring  the  necessary  funds  to  implement  these 
plans.  There  would  generally  be  a  time  lag  of  two 
to  five  years  to  assess  need  and  either  develop 
new  facilities  or  acquire  new  park  land  to  accom¬ 
modate  the  increases  in  urban  recreation  demand. 


Dispersed  Recreation 

Both  resident  and  nonresident  demand  for  dis¬ 
persed  recreation  is  expected  to  continue  increas¬ 
ing  under  the  No  Action  alternative.  Resident  use 
for  many  types  of  outdoor  recreation  activities  is 
estimated  to  increase  proportionally  to  population 
increases  in  the  region,  although  demand  for  many 
activities  would  grow  faster  than  the  population. 
The  largest  increase  in  resident  demand  in  Colora¬ 
do  and  Wyoming  would  occur  before  1992.  Resi¬ 
dent  demand  would  then  show  moderate  increases 
in  the  region  to  the  year  2000.  Nonresident  demand 
is  difficult  to  predict  and  depends  upon  many  varia¬ 
bles,  such  as  the  availability  of  fuel  and  the  cost  of 
transportation.  Increased  nonresident  demand  for 


dispersed  outdoor  recreation  in  the  region  could 
result  from  increased  populations  in  the  Colorado 
Front  Range  cities  and  Utah  metropolitan  areas,  as 
well  as  from  other  cities  outside  the  area  of  this 
study.  Nonresidents  account  for  the  majority  of  rec¬ 
reation  use  in  many  areas.  Increases  in  demand 
are  not  quantified. 

Increased  traffic  and  use  of  recreation  resources 
would  diminish  the  quality  of  experiences  in  the 
most  popular  areas.  Aesthetic  values  or  the  quality 
of  some  areas  may  diminish  as  a  result  of  intensive 
use.  Increased  use  of  off-road  vehicles  and  over¬ 
use  of  campgrounds,  picnic  areas,  trails,  etc.,  would 
cause  some  loss  of  vegetation  and  soil.  More  user 
conflicts  would  occur  (e.g.  snowmobiling  versus 
cross  country  skiing,  off-road  vehicle  use  versus 
grazing,  or  development  in  general  versus  recrea¬ 
tion  use).  More  conflicts  would  occur  with  private 
landowners  where  access  is  a  problem  or  bound¬ 
aries  are  not  well  defined.  Overall,  the  quality  of  un¬ 
protected  recreation  resources  would  diminish  as 
the  region  became  more  urbanized  and  industrial¬ 
ized  and  more  areas  were  closed  to  recreation  use. 

If  budgets  declined,  more  roads  and  developed 
recreation  areas  may  be  closed.  Added  restrictions 
or  limits  on  use  may  become  necessary  in  more 
areas,  such  as  heavily  used  rivers,  picnic  and 
camping  areas,  off-road  vehicle  use  areas,  and 
trails. 

National  forests,  national  monuments,  and  state 
parks,  as  well  as  other  public  lands  and  recreation 
areas,  should  see  continued  increases  in  use.  How¬ 
ever  most  designated  parks  and  recreation  areas 
should  be  able  to  accommodate  increased  use, 
except  on  holiday  weekends  when  demand  ex¬ 
ceeds  supply. 

If  funding  was  not  made  available  to  provide  new 
developed  recreation  sites  and  manage  nondeve- 
loped  recreation  resources,  then  loss  of  quality  rec¬ 
reation  opportunities  and  experiences  and,  ultimate¬ 
ly,  loss  of  social  and  economic  benefits  that  out¬ 
door  recreation  provides  could  occur. 

The  four  leasing  alternatives  would  add  to  the  im¬ 
pacts  noted  above.  Approximately  13,281  acres  of 
accessible  public  lands  would  be  removed  from 
public  recreation  use  in  the  region  under  the  Low 
alternative;  17,842  acres  under  the  Moderate  alter¬ 
native;  25,823  acres  under  the  High  alternative;  and 
33,104  acres  under  the  Maximum  alternative 
(20,018  acres  in  Wyoming  and  13,086  acres  in 
Colorado).  Under  the  Maximum  alternative,  this 
would  affect  less  than  10  percent  of  the  accessible 
public  lands. 

All  recreation  opportunities  would  be  lost  in  all  of 
the  areas  leased.  Impacts  associated  with  the  re¬ 
moval  of  accessible  public  land  are  not  considered 
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significant  on  a  regional  basis  but  may  have  nota¬ 
ble  local  impacts,  such  as  diminishing  recreation 
opportunities  close  to  communities.  Rawlins,  Wyo¬ 
ming,  which  would  experience  the  largest  increase 
in  demand,  would  be  particularly  affected.  The  lies 
Mountain  Tract  in  Colorado  has  960  acres  of  public 
land  with  high  quality  hunting  opportunities  which 
would  be  lost.  The  Atlantic  Rim,  Northeast  Cow 
Creek,  Indian  Springs,  and  Pio  tracts  also  have  out¬ 
standing  hunting  opportunities  (deer,  elk  or  ante¬ 
lope)  which  would  be  lost  when  the  tracts  are  de¬ 
veloped.  Most  hunting  would  probably  be  displaced 
into  adjacent  areas.  Private  hunting  opportunities 
would  also  be  displaced  in  many  instances  because 
of  the  mix  of  private  and  public  lands. 

As  wildlife  habitat  was  lost,  resulting  in  losses  of 
game  animals  (see  Wildlife  section),  hunter  success 
for  deer  and  elk  in  these  areas  would  decline.  Al¬ 
though  limits  are  placed  on  the  number  of  nonresi¬ 
dent  permits  in  Wyoming,  the  increased  population 
would  increase  the  numbers  of  resident  hunters. 
Larger  numbers  of  hunters  would  be  seeking  a 
fixed  or  declining  game  population  and  facing  a  de¬ 
cline  in  the  availability  of  areas  in  which  to  hunt. 
Other  areas,  such  as  national  forests,  would  have 
to  absorb  increased  use.  Finally,  the  sights  and 
sounds  of  minirig  itself  would  lower  the  quality  of 
the  recreation  experience  in  areas  adjacent  to  the 
mines. 

Popular  areas  offering  high  quality  fishing  or 
hunting  would  be  more  intensively  used  and  capac¬ 
ity  may  be  exceeded,  resulting  in  more  restrictions 
on  use  (closing  areas,  limiting  permits,  or  restricting 
numbers  of  users  in  certain  areas  to  protect  the  re¬ 
source  base).  Those  who  had  been  experiencing 
solitude  while  engaged  in  a  certain  activity  may  en¬ 
counter  more  people  in  the  most  popular  areas, 
thus  lowering  the  quality  of  their  experience.  This 
impact  is  significant  to  the  recreationist  who  is  sen¬ 
sitive  to  increased  use,  and  it  becomes  more  impor¬ 
tant  as  more  areas  are  closed  for  the  major  portion 
of  an  individual’s  lifetime.  This  would  be  particularly 
evident  in  areas  close  to  communities  with  large 
population  increases  (Rawlins,  Craig,  and  Rock 
Springs).  Vandalism,  littering,  and  conflicts  with 
other  users  and  landowners  would  also  increase. 

Holiday  weekends  and  short  season  activities 
with  high  participation  rates  prompt  overcrowding, 
and  this  situation  would  continue.  As  public  agen¬ 
cies  become  aware  of  constant  overcrowding  of 
their  facilities,  additional  accommodations  should 
be  provided.  This  is  becoming  more  difficult  howev¬ 
er,  as  budgets  decline  and  development,  operation, 
and  maintenance  costs  rise.  The  national  forests, 
national  monuments,  state  parks,  wildlife  refuges, 
historical  sites,  and  other  recreation  areas  would 
see  increased  use.  These  areas  should  be  capable 
of  accommodating  this  increased  use  if  funding  re¬ 


mains  adequate.  Otherwise  significant  impacts  may 
occur,  such  as  closing  developed  recreation  areas 
(picnic  or  campgrounds),  closing  access  roads, 
and,  ultimately,  denying  recreation  opportunities  to 
the  public. 

Development  of  the  lies  Mountain  Tract  (High 
and  Maximum  alternatives)  would  degrade  the  aes¬ 
thetic  quality  of  the  adjacent  Yampa  River  corridor 
(Little  Yampa  Canyon).  Sights  and  sounds  (dust, 
blasting,  mine  equipment,  railroad,  surface  disturb¬ 
ance,  etc.)  from  mining  operations  would  diminish 
the  quality  of  the  environment  and  the  outstanding 
quality  of  the  recreation  experience  sought  by 
‘flatwater1  floatboaters  on  this  portion  of  the  Yampa 
River.  This  impact  is  significant  to  those  who  re¬ 
create  on  the  river  and  would  become  more  impor¬ 
tant  over  time  as  demand  and  use  increased  for 
this  diminishing  recreation  resource.  The  Signal 
Butte  (Moderate  alternative)  and  Horse  Gulch 
(Maximum  alternative)  tracts  would  also  diminish 
the  quality  of  the  Little  Yampa  Canyon  due  to 
sights  and  sounds  of  mining  operations  along  the 
southern  boundary  of  these  tracts.  The  impacts 
from  these  two  tracts  is  considered  to  be  insignifi¬ 
cant  and  would  be  short  term.  As  more  develop¬ 
ment  of  rivers  occurred  in  the  region  and  demand 
for  recreational  use  of  rivers  increased,  the  rivers 
that  remain  in  a  natural  state  would  become  more 
important  as  a  recreation  resource. 

The  eastern  rim  of  the  Continental  Divide  passes 
near  the  Wild  Horse  Draw,  Corral  Canyon,  and  At¬ 
lantic  Rim  tracts.  The  proposed  Continental  Divide 
Trail  would  follow  this  rim  but  would  not  be  signifi¬ 
cantly  impacted  by  the  proposed  mines,  although 
they  would  be  visible  at  a  distance  of  one  to  two 
miles  if  the  trail  was  developed  (Moderate  alterna¬ 
tive). 

Off-road  vehicle  use  is  expected  to  increase  on 
public  lands.  Those  areas  normally  available  for  off¬ 
road  vehicle  travel  are  particularly  susceptible  to 
destruction  of  vegetation  and  increased  soil  ero¬ 
sion.  More  restrictions  may  be  needed  for  off-road 
vehicle  use,  but  this  impact  cannot  be  quantified. 

As  environmental  and  socioeconomic  conditions 
changed  in  the  region,  so  would  recreation  use  pat¬ 
terns.  As  new  individuals  and  families  moved  into 
the  region  to  live,  they  would  bring  a  wider  variety 
of  leisure  interests  and/or  different  intensity  of  par¬ 
ticipation  (Warder  1979).  In  order  to  properly 
assess  demands  or  needs,  continuing  research  and 
surveys  should  be  conducted  so  that  proper  man¬ 
agement  decisions  and  recreation  development 
would  take  place  to  mitigate  impacts  and  enhance 
this  increasingly  important  resource. 
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Unavoidable  Adverse  Effects 

Increased  pressure  placed  on  urban  recreation 
as  a  result  of  increased  demand  from  population 
growth  would  be  unavoidable.  It  would  be  signifi¬ 
cant  in  Carbon  County  under  the  Moderate,  High, 
and  Maximum  alternatives  and  in  the  Craig  and 
Rock  Springs  areas  under  the  High  and  Maximum 
alternatives  in  1995  when  combined  with  the  base¬ 
line. 


Short-Term  Use  vs.  Long-Term  Productivity 

Short-term  use  resulting  directly  from  mining  de¬ 
velopment  and  indirectly  from  increasing  pressure 
on,  and  use  of,  recreation  resources  should  not 
affect  the  long-term  productivity  of  these  resources. 
Extended  and  severe  overuse  of  the  recreation  re¬ 
source  would  create  the  possiblity  for  long-term 
productivity  decline. 

Irreversible  or  Irretrievable  Commitments  of 
Resources 

Any  loss  in  quality  of  a  recreation  experience  and 
opportunities  denied  due  to  closed  areas,  increased 
participation,  and  increased  restrictions  would  be 
an  irretrievable  loss  to  participants. 

Potential  Mitigation 

The  financial  strain  placed  on  affected  regional 
communities  to  provide  public  recreation  facilities 
could  be  eased  by  state  and  Federal  funding  in  the 
form  of  public  use  facility  grants.  Energy  companies 
could  be  encouraged  to  cooperate  with  local  gov¬ 
ernments  to  meet  recreation  needs.  Other  sources 
of  funding,  such  as  formation  of  recreation  districts, 
could  be  sought  to  provide  facilities  and  programs. 

Funding  could  be  directed  to  county,  state,  and 
Federal  agencies  with  outdoor  recreation  responsi¬ 
bilities  within  the  study  region  to  intensify  manage¬ 
ment  of  public  lands  for  recreation,  provide  facilities 
and  management  personnel,  make  needed  recrea¬ 
tion  opportunities  available,  and  ensure  the  welfare 
and  safety  of  the  public.  Continuing  research  and 
surveys  could  be  conducted  to  provide  necessary 
information  for  assessment  of  demands  or  needs 
so  that  impacts  can  be  mitigated  and  proper  devel¬ 
opment  or  management  of  important  recreation  re¬ 
sources  will  occur. 


Visual  Resources 


As  populations  increased  under  the  No  Action  al¬ 
ternative,  more  urbanization  would  occur  in  and 
near  existing  communities.  In  many  cases  the 
visual  character  of  the  rural  ranching  landscape 
would  be  changed  to  one  of  urbanization  or  indus¬ 
trialization.  New  roads,  railroads,  powerlines,  ancil¬ 
lary  facilities,  and  housing  developments,  among 
other  things,  would  be  needed,  which  would  in¬ 
crease  adverse  change  to  the  natural  landscape 
character.  Alteration  of  the  natural  landscape  in 
those  areas  with  medium  to  high  visual  sensitivity 
or  high  scenic  quality  would  cause  the  most  severe 
adverse  changes.  Development  in  areas  with 
medium  sensitivity  could  be  considered  as  an  im¬ 
portant  impact,  while  development  in  high  sensitiv¬ 
ity  areas  could  have  significant  impacts.  In  both 
cases,  the  natural  integrity  of  the  environment 
would  have  been  changed  to  an  urban  or  industrial¬ 
ized  environment. 

Projects  planned  or  now  being  developed  would 
disturb  or  alter  approximately  74,777  additional 
acres  between  1983  and  2000  without  new  Federal 
coal  leases.  Table  4-23  shows  that  total  acres  dis¬ 
turbed  in  the  region  by  2000  would  be  236,725 
without  new  Federal  leasing.  These  totals  include 
coal,  oil  and  gas,  uranium,  oil  shale,  trona,  pipe¬ 
lines,  water  projects,  and  associated  secondary  dis¬ 
turbances  such  as  housing  and  new  roads.  Some 
of  these  activities  would  not  be  as  visually  obvious 
as  surface  mining.  Therefore  the  visual  degradation 
suggested  here  may  not  be  as  great  as  the  number 
of  acreage  disturbance  figures  indicate. 

The  continuing  process  of  reclamation  has  not 
decreased  the  severity  of  visual  disruption  of  the 
landscape  in  the  study  region  but  should  be  having 
an  effect  by  the  year  2000.  Some  of  the  areas 
being  rehabilitated  now  may  have  regained  their 
natural  character  by  that  time.  It  generally  requires 
20  to  50  years  for  natural  vegetation  to  re-establish 
to  the  point  where  all  elements  of  the  original  land¬ 
scape  (line,  form,  color,  and  texture)  are  attained 
and  the  area  appears  as  it  did  before  it  was  altered. 
However,  the  overall  quality  of  the  region’s  visual 
resources  would  continue  to  diminish  with  each 
new  development,  especially  those  which  alter  the 
landscape  over  large  areas,  e.g.,  surface  mines. 
Size,  location,  vegetation,  visual  sensitivity,  scenic 
quality,  time,  amount  of  disturbance,  and  reclama¬ 
tion  potential,  among  other  variables,  would  ulti¬ 
mately  determine  the  severity  of  any  single  devel¬ 
opment  or  the  cumulative  effects  of  all  the  develop¬ 
ments  in  the  region. 

The  most  significant  visual  impact  under  the  four 
leasing  alternatives  would  arise  from  the  actual  sur- 
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TABLE  4-23 


VISUAL  RESOURCE  ANALYSIS  FOR  PROPOSE)  LEASE  AREAS 


Tract 

1983 

1992 

1995 

2000 

EM. 

VRM 

Cl  ass 

Sens  It  1 vlty  ** 

Short-Term  t 

Impact 

Long-Term  tt 
Impact 

Long-Term  VRM. 
Class  Change 

Total 

Acres 

Offsite  ° 

Dl stur bed 

A  Iternat  1  «s 
Represented 

Colorado  Region 
Wyoml ng  Reg  Ion 

Total 

19,41 1 
142,537 
161 ,948 

33,860 

169,576 

203,436 

38,1  15 
174,448 
212,563 

41  ,980 
194,745 
236,725 

1  1  to  V 

1  1  to  V 

Low  to  High 

Low  to  High 

Medium  to  High 
Medium  to  High 

Low  to  High 
Low  to  High 

— 

— 

No  Action 

No  Action 

Onsite  Acreage 

D 1  sturbed 

-  VRM  Class  V 

Deadman  * 

0 

(80) 

0 

0 

0 

IV 

Low 

Medl  urn 

Low 

0 

0 

Low 

to  Maximum 

Leuclte  Hills 

0 

166 

469 

974 

3,600 

IV 

Low 

Medium 

Low 

0 

103 

> 

’ 

Pol  rrf  of  Rocks 

0 

112 

388 

848 

2,780 

IV 

Low  to  Medium 

Med  1  urn 

Low  to  Medium 

0 

38 

Tract  98  * 

0 

( 165) 

(165) 

(165) 

i 

1 1 1 

Med  1  urn 

Med lum 

Med  lum 

0 

0 

Pralrl e  Dog 

0 

40 

40 

40 

40 

IV 

Low  to  Medium 

Low 

Low 

0 

165 

Little  Middle  Creek  * 

0 

(700) 

0 

0 

0 

III  A  IV 

Medium  to  High 

Med lum 

Med  1  urn 

0 

0 

Middle  Creek 

0 

10 

10 

10 

10 

1  1  A  IV 

Med lum  to  High 

Med  lum 

Low 

0 

4 

Low  -  Total 

0 

328 

907 

1  ,872 

6,430 

— 

— 

— 

- t 

— 

310 

Atlantic  Rim 

0 

237 

948 

2,1  33 

7,1  10 

1  1 

Medium  to  High 

High 

High 

1 1 1 

930 

Moderate  to 

Byrne  Creek 

0 

84 

306 

676 

2,230 

III  A  IV 

Med  1  urn 

Med  1  urn 

Medium 

0 

66 

Maximum 

Corral  Canyon 

0 

68 

296 

676 

2,272 

1  1  1 

Medl urn  to  HI gh 

High 

Med  lum 

0 

468 

Wild  Horse  Draw 

0 

135 

540 

945 

— 

1  1  1 

Medium  to  High 

High 

Med  1  urn 

0 

650 

Rattlesnake  Mesa 

0 

40 

40 

40 

40 

1  1  A  IV 

High 

Medl urn 

Medl urn 

0 

87 

Slcyial  Butte 

0 

210 

537 

1 ,082 

123 

IV 

Low 

Medium 

Low 

0 

386 

Subtotal 

0 

774 

2,667 

5,552 

1  1 ,775 

— 

— 

— 

— 

_ 

2,587 

Moderate  -  Total 

0 

1 ,102 

3,574 

7,424 

18,205 

— 

— 

— 

— 

— 

2,897 

Onsite  Acreage  D 

Istrubed  - 

VRM  Class  V 

Plo 

0 

164 

51  2 

1,092 

2,600 

IV 

Low 

Med  1  urn 

Low 

0 

320 

High  to 

Max Imum 

Wtnton 

0 

43 

43 

43 

43 

IV  A  V 

Low 

Low 

Low 

IV 

301 

Peck  Gulch 

0 

40 

40 

40 

40 

IV 

Med  1  urn 

Med  1  urn 

Low 

0 

161 

1  les  Mounta  1  n 

0 

150 

300 

550 

1 ,100 

III  A  IV 

Medium  to  High 

High 

Med  1  urn 

0 

120 

Fish  Creek 

0 

200 

300 

100 

100 

1  1  1  A  IV 

Med  1  urn 

Med  1  urn 

Low 

0 

90 

Indian  Springs 

0 

100 

100 

100 

100 

IV 

Medium  to  High 

Med  lum 

Low 

0 

169 

Subtotal 

0 

697 

1  ,295 

1  ,925 

3,983 

— 

— 

— 

— 

_ 

1,161 

High  -  Total 

0 

1  ,799 

4,869 

9,349 

22,188 

— 

— 

— 

— 

— 

4,058 

Northeast  Cow  Creek 

0 

40 

40 

40 

40 

Ill  A  IV 

Low 

Medium 

Low 

0 

646 

Max  1  mum 

Bel  1  Rock 

0 

50 

50 

50 

50 

II,  III,  IV 

Low  to  High 

Low 

Low 

0 

1  1 1 

WI 1  II  ams  Fork 

0 

176 

563 

1 ,208 

3,917 

III  A  IV 

Med  1  urn  to  High 

Medl  urn 

Med  1  urn 

0 

95 

Lay  Creek 

0 

181 

376 

701 

2,066 

IV 

Low 

Medium 

Low 

0 

430 

Horse  Gulch 

0 

121 

340 

705 

1  ,143 

IV 

Low  to  Medium 

Med  1  urn 

Low 

0 

113 

Subtotal 

0 

568 

1  ,369 

2,704 

7,216 

— 

— 

— 

— 

_ 

1  ,395 

Maximum  -  Total 

0 

2,367 

6,238 

12,053 

29,404 

— 

— 

— 

— 

— 

5,453 

Region 

Cumulative 

Total  Acres  161,948  205,803  218,801  248,778 

D!  stur  bed 


*  Acreage  In  parentheses  for  these  tracts  Is  Included  In  the  No  Action  alternative  and  Is  not  part  of  other  alternative  totals. 

**  Low  =  not  highly  visible,  seldom  seen;  Medium  =  viewed  as  background;  and  High  =  highly  visible  from  wel  I  traveled  roads  or  high  soenlc  quality. 

t  Short-  scape  modification  al  lowed  for  the  class  accept  Prairie  Dog,  Wtnton,  and  Bel  I  Rock  tracts.  Low  =  no  class  change.  Medium  *  Class  change  to  V  Low 

Impact,  and  High  =  Class  change  to  V  significant  Impact,  short  term. 

tt  Long-term  Impacts  are  20  -  50  years  after  successful  reclamation.  Low  =  No  change  In  class  or  change  will  nof  be  evident  In  the  long  term  due  to  successful  reclamation. 

Medium  «  Landscape  change  to  Interim  VRM  Class  V  until  after  successful  reclamation.  High  -  Significant  or  permanent  change  In  the  landscape  (VRM  class  change). 

Total  disturbance  at  end  of  mine  life.  Includes  direct  and  Indirect  disturbance  some  of  which  will  casue  a  permanent  landscape  change  (l.e.  housing,  roods,  utilities,  and 
other  services). 
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face  mining  of  coal.  From  the  time  construction 
began,  an  intrusion  on  the  landscape  would  create 
a  strong  contrast  with  the  basic  elements  of  form, 
line,  color,  and  texture.  This  would  result  in  a  visual 
resource  management  (VRM)  classification  change 
from  Class  II,  III,  and  IV  to  Class  V  until  after  suc¬ 
cessful  reclamation. 

Table  4-23  indicates  that  long-term  changes  to 
the  characteristic  landscape  would  occur  on  lies 
Mountain,  Little  Middle  Creek,  Williams  Fork,  and 
Rattlesnake  Mesa  tracts  in  Colorado  and  Atlantic 
Rim,  Byrne  Creek,  Wild  Horse  Draw,  Corral  Canyon, 
Point  of  Rocks,  and  Tract  98  in  Wyoming.  Determi¬ 
nation  of  significance  is  based  on  visibility  or  sensi¬ 
tivity  to  changes  in  the  landscape.  The  only  signifi¬ 
cant  impact  would  occur  on  the  Atlantic  Rim  Tract, 
where  the  original  VRM  Class  II  rating  would  be 
lowered  to  VRM  Class  III  in  the  long  term  because 
the  vegetation  would  change,  thus  changing  the 
elements  from  the  original  landscape.  It  is  also  im¬ 
portant  to  note  that  the  high  scenic  and  aesthetic 
quality  of  the  Yampa  River  corridor  (Little  Yampa 
Canyon)  would  be  lowered  in  the  long  term  until 
native  vegetation  was  reestablished.  The  lies 
Mountain  tract  is  highly  visible  from  the  Yampa 
River  as  well  as  state  highway  13/789.  Disturbance 
from  surface  mining  and  the  proposed  rail  spur 
would  diminish  the  integrity  of  this  portion  of  the 
river. 

Additional  landscape  disturbance  would  occur 
offsite  as  a  result  of  construction  of  access  roads, 
rail  spurs,  powerlines,  pipelines,  urban  develop¬ 
ment,  and  other  structures  or  development.  These 
would  place  intrusions  on  the  landscape  which 
would  contrast  with  the  basic  elements  of  form, 
line,  color,  and  texture.  Table  4-23  shows  that  off¬ 
site  acres  disturbed,  both  direct  and  indirect,  would 
be  310,  2,897,  4,058,  and  5,453  acres  under  the 
Low,  Moderate,  High,  and  Maximum  alternatives, 
respectively.  Some  of  this  disturbance,  e.g.,  urban 
development  and  permanent  roads  or  railroads, 
would  not  be  reclaimed.  Approximately  twice  as 
much  disturbance  would  occur  in  Wyoming  as  in 
Colorado.  Many  of  these  disturbed  areas  would 
represent  an  irreversible  commitment  of  visual  re¬ 
sources,  with  unknown  potential  impacts. 

The  greatest  visual  impacts  would  be  experi¬ 
enced  where  the  region’s  major  transportation 
routes  bisect  the  study  region.  The  well-traveled 
highways  in  Colorado  are  State  Highway  13/789 
and  U.S.  Highway  40.  Interstate  80,  U.S.  191,  U.S. 
189,  and  State  Highway  789  in  Wyoming  allow 
viewing  of  active  and  inactive  mining  areas  and 
other  developments.  Visual  sensitivity  in  table  4-23 
indicates  the  visibility  of  each  tract  in  relation  to 
transportation  routes  or  scenic  quality. 


The  original  VRM  classification  of  the  disturbed 
areas  generally  cannot  be  re-established  in  the 
short  term.  Reclamation  regulations  require  that 
vegetation  be  re-established  and  the  land  mass  be 
recontoured.  Successful  reclamation  usually  does 
not  occur  until  about  12  years  after  mine  life. 

Once  reclamation  has  begun  and  soils  are  con¬ 
toured,  the  first  type  of  vegetation  generally  planted 
is  grasses.  This  would  decrease  the  visual  contrast 
so  that  only  the  elements  of  line,  color,  and  texture 
of  the  vegetation  feature  would  contrast  with  the 
surrounding  natural  plant  communities.  It  would 
take  approximately  20  to  50  years  for  the  original 
vegetation  types  to  regain  a  foothold  on  the  re¬ 
claimed  Federal  surface.  In  the  long  term,  a  mined 
area  could  be  returned  to  its  original  VRM  classifi¬ 
cation.  If  seeding  of  natural  vegetation  or  use  of 
native  species  plugs  from  the  surrounding  area 
were  utilized,  plant  succession  would  be  acceler¬ 
ated,  thus  restoring  visual  quality  sooner. 

Where  the  mined  surface  is  under  private  owner¬ 
ship,  the  postmine  land  use  may  be  changed.  For 
example,  if  an  owner  wished  to  change  a  previous 
mountain  shrub  community  into  livestock  pasture 
use  and  met  the  criteria  set  forth  in  regulations,  the 
shrub  community  would  not  be  reclaimed  to  its 
original  vegetation  type.  Therefore,  it  is  possible 
that  a  premining  VRM  classification  may  never  be 
re-established.  On  the  other  hand,  in  an  area  that 
has  limited  vegetation  cover,  diversity,  texture,  or 
color,  or  that  is  already  disturbed,  a  postmine  land 
use  change  to  pastures  (if  possible)  may  actually 
increase  the  scenic  quality,  thus  possibly  upgrading 
a  premining  VRM  classification. 

Development  of  subsurface  tracts  would  not  be 
as  visually  obvious  as  those  to  be  surface  mined. 
For  example,  if  the  only  disturbance  consists  of 
mine  facilities  which  are  placed  away  from  sensitive 
or  high  quality  scenic  areas,  they  may  not  be  obvi¬ 
ous  intrusions  on  the  landscape  and  may  even 
meet  VRM  Class  IV  objectives. 

Unavoidable  Adverse  Effects 

The  Atlantic  Rim  Tract  would  be  reduced  from 
VRM  Class  II  to  VRM  Class  III  under  the  Moderate 
through  Maximum  alternatives. 

Short-Term  Use  vs.  Long-Term  Productivity 

The  short-term  use  of  mining  development  on  the 
Atlantic  Rim  Tract  would  lower  the  present  VRM 
Class  II  rating  to  Class  III  in  the  long  term  because 
the  vegetation  would  change,  thus  changing  the 
elements  of  the  original  landscape.  Under  all  alter¬ 
natives,  areas  where  permanent  developments  took 
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place,  such  as  urban  developments,  roads,  or  utili¬ 
ties,  would  sustain  unknown  potential  impacts  in 
the  long  term. 

Irreversible  or  Irretrievable  Commitments  of 
Resources 

Portions  of  the  Atlantic  Rim  Tract  would  exhibit  ir¬ 
reversible  landscape  change  as  a  direct  result  of 
vegetation  type  changes.  Under  all  alternatives, 
new  urban  developments,  permanent  roads,  rail¬ 
roads,  utilities,  and  service  facilities  would  consti¬ 
tute  an  irreversible  commitment  of  visual  resource 
Class  II,  III,  and  IV  areas,  with  unknown  impacts. 

Potential  Mitigation 

To  provide  the  same  visual  quality  as  existed 
during  the  premining  period,  all  disturbed  areas 
would  be  returned  to  their  original  form  and  native 
vegetation  communities  as  soon  as  possible.  To 
accelerate  the  return  of  native  vegetation,  plugs 
from  the  surrounding  area  could  be  planted  to  en¬ 
hance  and  accelerate  plant  succession.  Islands  of 
native  vegetation  could  be  left  if  possible  and  un¬ 
necessary  disturbance  of  areas  not  essential  to 
mine  operation  could  be  avoided.  Development  in 
areas  of  high  scenic  quality  or  high  visual  sensitivity 
could  also  be  avoided. 

For  Northeast  Cow  Creek  Tract,  ventilation  shafts 
and  access  roads  could  be  placed  far  enough  back 
from  the  Deep  Gulch  drainage  so  that  these  facili¬ 
ties  would  not  be  seen  from  the  drainage. 


Wilderness  Values 


Wilderness  use  would  increase  with  the  expected 
increase  in  population  and  the  growing  awareness 
of  wilderness.  Use  of  existing  wilderness  areas  in 
the  study  region  would  continue  to  increase,  as 
would  use  of  any  areas  added  to  the  system.  As 
use  increased,  so  would  conflicts  involving  recrea¬ 
tion,  livestock,  pets,  loss  of  opportunities  for  soli¬ 
tude,  etc.  This  would  require  greater  efforts  to  pro¬ 
tect  or  restore  wilderness  values  while  providing  a 
range  of  experience  opportunities. 

If  more  acres  of  wilderness  were  designated,  ca¬ 
pacity  would  be  expanded  and  more  wilderness  use 
would  be  accommodated  in  the  region.  Protection 
of  wilderness  recreation  opportunities  and  experi¬ 
ences  would  also  be  enhanced.  However,  new  re¬ 
strictions  or  limits  may  be  required  in  popular  areas 
to  maintain  the  solitude  and  range  of  social  and 
recreational  experiences  expected  in  a  wilderness 
setting. 


There  are  no  wilderness  areas  or  wilderness 
study  areas  in  or  adjacent  to  any  of  the  proposed 
lease  areas.  The  areas  which  may  be  recommend¬ 
ed  for  wilderness  designation,  as  well  as  those 
which  would  be  dropped  from  consideration,  would 
experience  increased  use  due  to  coal-related  popu¬ 
lation  increases.  No  significant  impacts  are  antici¬ 
pated  on  existing  wilderness  or  wilderness  study 
areas. 


LAND  USE 


The  disruption  of  existing  land  uses  caused  by 
future  development  would  have  both  direct  and  in¬ 
direct  impacts.  Direct  impacts  are  those  which 
cause  a  change  in  existing  land  use,  whereas  indi¬ 
rect  impacts  involve  economic  impacts  resulting 
from  this  conversion  as  well  as  the  actual  problems 
associated  with  rapid  urbanization.  The  Economics 
section  details  economic  impacts. 


Agriculture  and  Other  Land  Uses 


The  major  change  in  land  use  under  the  No 
Action  alternative  would  be  the  conversion  of  rap- 
geland  by  the  development  of  mineral  resources. 
This  activity  would  remove  both  native  vegetation 
and  cropland  from  approximately  236,725  acres  by 
the  year  2000,  resulting  in  a  46.2  percent  increase 
in  surface  disturbance  between  the  years  1983  and 
2000.  This  takes  into  account  the  reclamation  that 
would  occur  during  this  time  period.  The  majority  of 
activity  would  occur  in  Wyoming,  78.4  percent  of 
the  total  disturbance,  with  the  remaining  21.6  per¬ 
cent  taking  place  in  Colorado. 

As  a  result  of  the  conversion  of  rangeland  to 
other  uses  under  the  No  Action  alternative,  approxi¬ 
mately  14,508  AUMs  per  year  would  be  out  of  pro¬ 
duction  by  the  year  2000.  Depending  upon  the  type 
of  activity  replacing  this  rangeland  (i.e.,  urban  de¬ 
velopment  versus  mineral  extraction),  production 
would  not  resume  in  the  long  term  on  a  small  por¬ 
tion  of  these  lands  (i.e.,  those  converted  to  urban 
use).  The  loss  of  these  AUMs  would  be  a  direct 
loss  to  the  regional  livestock  industry  as  well  as  a 
loss  to  individual  ranching  operations. 

The  use  of  Federal  lands  by  livestock  operators 
is  granted  through  grazing  permits  or  leases  that 
are,  in  some  cases,  an  integral  part  of  the  ranching 
operation.  On  permit  grazing  land,  the  appropriate 
controlling  agency  has  the  authority  to  curtail  or 
temporarily  suspend  AUMs  to  allow  multiple  use, 
such  as  coal  development.  Therefore,  the  loss  of 
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Federal  AUMs  or  state  grazing  leases  would  not 
result  in  compensation,  whereas  the  loss  of  private 
AUMs  would  return  surface  disturbance  compensa¬ 
tion  to  private  individuals. 

The  number  of  AUMs  which  would  be  out  of  pro¬ 
duction  as  a  result  of  the  projected  activities  and 
the  proposed  coal  leasing  would  be  insignificant  to 
the  regional  livestock  industry.  Approximately 
23,211  AUMs  per  year  would  be  out  of  production, 
which  would  account  for  a  loss  of  approximately  1 
percent  of  the  regional  AUM  production.  Table  4-24 
indicates  the  number  of  AUMs  affected  by  each  al¬ 
ternative. 

The  AUM  loss  was  calculated  by  determining  the 
number  of  acres  needed  for  one  AUM  within  the 
subject  area  and  dividing  it  into  the  number  of  af¬ 
fected  acres.  It  is  assumed  that  affected  acres  for  a 
surface  mine  would  be  the  entire  tract  plus  any  off¬ 
site  disturbance,  pending  detailed  mine  plans.  AUM 
losses  for  underground  tracts  reflect  only  disturbed 
acres. 

Impacts  to  individual  ranching  operations  would 
be  significant  under  the  High  and  Maximum  alterna¬ 
tives.  The  threshold  for  significance  is  assumed  to 
be  10  percent  or  more  of  one’s  total  operation. 
With  the  leasing  of  the  Pio  Tract  under  the  High  al¬ 
ternative,  in  combination  with  the  existing  Beans 
Springs  PRLA  projected  for  future  development,  the 
Salt  Wells  Livestock  Company  stands  to  lose  ap¬ 
proximately  16  percent  of  their  total  operational 
AUMs.  Two  other  individuals  would  experience  im¬ 
pacts  to  their  operations  with  the  leasing  of  the  Wil¬ 
liams  Fork  Mountain  Tract  under  the  Maximum  al¬ 
ternative.  One  rancher  would  lose  85  percent  of  his 
operation,  while  the  other  individual  would  experi¬ 
ence  a  12  percent  loss. 

A  cumulative  loss  of  11  percent  would  affect  a 
rancher  with  the  leasing  of  four  tracts  in  Colorado. 
The  first  tract,  Signal  Butte,  is  included  under  the 
Moderate  alternative  and  is  carried  through  to  the 
Maximum  alternative,  where  the  additional  impacts 
are  incorporated  through  the  leasing  of  the  Horse 
Gulch,  Lay  Creek,  and  Williams  Fork  Mountain 
tracts.  This  11  percent  loss  would  not  occur  with 
the  leasing  of  any  one  of  these  tracts  but  would 
with  the  leasing  of  all  four  under  the  Maximum  al¬ 
ternative. 

There  are  other  considerations  involved  in  deter¬ 
mining  significant  impacts  to  individual  ranching  op¬ 
erations.  There  are  four  critical  lambing  areas  used 
by  three  individuals  located  within  the  Signal  Butte 
and  Lay  Creek  tracts.  These  tracts  are  being  con¬ 
sidered  under  the  High  and  Maximum  alternatives, 
respectively.  The  loss  of  critical  lambing  areas 
would  represent  an  impact  greater  than  the  AUM 
losses  alone  would  suggest. 


All  three  individuals  utilizing  these  critical  lambing 
areas  have  been  tentatively  identified  as  qualified 
surface  owners.  A  qualified  surface  owner  has  the 
choice  of  being  compensated  for  impacts  occurring 
to  his  operations  or  not  permitting  mining  if  the  im¬ 
pacts  involve  private  holdings.  For  these  reasons, 
impacts  resulting  from  the  disruption  of  these  lamb¬ 
ing  areas  are  considered  insignificant. 

However,  two  of  the  individuals  affected  by  AUM 
losses  would  not  meet  the  criteria  established  for 
qualified  surface  owners:  Salt  Wells  Livestock  Com¬ 
pany  and  F.  Self.  These  two  operators  would  stand 
to  lose  16  and  85  percent  of  their  operations,  re¬ 
spectively.  The  impacts  to  their  operations  resulting 
from  an  AUM  loss  are  considered  to  be  significant. 
For  information  regarding  economic  losses,  see  the 
Economics  section. 

Development  under  the  No  Action  alternative 
would  also  cause  losses  of  watering  facilities  nor¬ 
mally  used  by  livestock.  This  would  disrupt  distribu¬ 
tional  patterns  used  to  meet  proper  management 
goals  and  could  cause  overuse  to  adjacent  areas. 

Post  Oak  Spring,  located  within  the  lies  Mountain 
tract  boundary,  is  the  only  watering  facility  on  the 
east  side  of  one  grazing  allotment  (#4603)  and  is 
therefore  essential  to  livestock  and  wildlife.  Live¬ 
stock  would  be  displaced  for  a  1-1/2  mile  radius 
around  the  eastern  portion  of  the  tract,  resulting  in 
a  loss  of  300  AUMs,  or  13  percent  of  the  total  allot¬ 
ment.  Additional  impacts  would  also  occur  to  this 
allotment,  based  on  the  location  of  tract  disturb¬ 
ance.  Cattle  would  essentially  be  displaced  from 
the  entire  tract  during  the  life  of  the  mine,  resulting 
in  a  loss  of  377  AUMs,  or  17  percent  of  the  total 
allotment.  Therefore,  a  cumulative  loss  of  677 
AUMs,  or  30  percent  of  the  total  allotment,  would 
occur,  causing  a  significant  impact  on  carrying  ca¬ 
pacity. 

Disturbance  of  cropland  under  the  No  Action  al¬ 
ternative  is  estimated  to  be  2.6  percent  of  the  total 
surface  disturbance.  Of  this,  2,020  acres  would  be 
disturbed  in  Colorado  and  3,895  acres  in  Wyoming 
(see  Vegetation  section).  An  additional  2,599  acres 
would  be  disturbed  under  the  Maximum  alternative, 
resulting  in  a  total  disturbance,  including  baseline, 
of  6,494  acres.  This  accounts  for  less  than  1  per¬ 
cent  of  the  regional  total  and  is  therefore  consid¬ 
ered  insignificant. 

Approximately  5,100  acres  of  woodland  (conifers) 
would  be  disturbed  by  the  year  2000  under  the  No 
Action  alternative.  An  additional  226  acres  would 
be  disturbed  as  a  result  of  the  Maximum  alterna¬ 
tive.  The  majority  of  this  disturbance  would  be  a 
result  of  urban  expansion  and  recreational  develop¬ 
ment  and  would  not  cause  a  significant  impact  to 
the  regional  total. 
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TABLE  4-24 
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Disturbance  resulting  from  baseline  and  the  pro¬ 
posed  alternatives  would  also  affect  a  number  of 
different  habitat  types  that  support  a  variety  of  dif¬ 
ferent  wildlife  species.  For  impacts  associated  with 
this  disturbance,  see  the  Animal  Life  section. 

The  site  specific  analysis  for  Tract  98  in  Wyo¬ 
ming  identified  the  possibility  of  allowing  the  coal 
extraction  pit  to  remain  open.  If  the  pit  remained 
open,  a  loss  of  approximately  80  acres  of  livestock 
grazing  land  would  result.  During  the  review  of  the 
mining  and  reclamation  plan,  a  determination  will 
be  made  by  the  Wyoming  Department  of  Environ¬ 
mental  Quality  and  the  Office  of  Surface  Mining  as 
to  whether  the  tract  meets  requirements  allowing 
the  pit  to  remain  open. 

There  could  be  some  problems  in  developing 
certain  oil  and  gas  leases  under  both  the  No  Action 
and  the  four  leasing  alternatives  (see  Geology  sec¬ 
tion). 


Rights-of-Way 

There  are  a  number  of  rights-of-way  associated 
with  each  tract  under  every  alternative.  The  costs 
for  any  necessary  relocation  would  be  absorbed  by 
the  lessee  if  Federal  rights-of-way  were  involved. 
(Conditions  for  relocating  any  other  rights-of-way 
would  depend  on  the  specific  terms  of  each  right- 
of-way  agreement.)  It  is  assumed,  based  on  the 
ease  of  relocation,  that  no  conflicts  would  occur 
from  existing  minor  rights-of-way.  For  this  reason, 
minor  rights-of-way  are  considered  insignificant  and 
will  not  be  discussed  further.  Major  rights-of-way 
that  do  not  interfere  with  development  or  extraction 
of  the  recoverable  resources  are  also  insignificant. 

There  are,  however,  five  major  rights-of-way  that 
would  preclude  the  development  of  some  of  the  re¬ 
coverable  coal  resources  within  three  proposed 
coal  tracts.  These  tracts  are  Point  of  Rocks  in  Wyo¬ 
ming  and  Williams  Fork  Mountain  and  Horse  Gulch 
in  Colorado. 

The  Point  of  Rocks  Tract  is  included  in  the  Low 
alternative  and  involves  three  major  rights-of-way 
which,  if  not  relocated,  would  preclude  develop¬ 
ment  of  approximately  1.5  million  tons  of  coal  out 
of  a  total  of  17.5  million  tons  recoverable.  Reloca¬ 
tion,  if  required,  would  be  expensive,  with  the  cost 
being  absorbed  by  the  lessee.  It  should  be  noted 
that  to  achieve  maximum  economic  recovery,  the 
BLM  authorizing  officer  may  require  the  rights-of- 
way  to  be  moved.  However,  that  determination  has 
not  yet  been  made.  The  rights-of-way  include  a  500 
Kv  powerline  (W-60664),  a  water  line  (W-34561), 
and  a  36-inch  diameter  interstate  gas  pipeline  (W- 
70865).  The  holders  of  these  rights-of-way  are 


Idaho  Power  and  Light,  Pacific  Power  and  Light, 
and  Colorado  Interstate  Gas,  respectively. 

This  conflict  is  carried  through  all  other  alterna¬ 
tives  to  the  Maximum  alternative,  where  two  addi¬ 
tional  tracts  in  Colorado  have  major  rights-of-way. 
The  Williams  Fork  Mountain  tract  contains  a  230  Kv 
power  transmission  line  that  would  preclude  devel¬ 
opment  of  approximately  0.5  million  tons  of  coal 
out  of  a  total  of  39  million  tons  recoverable.  The 
Horse  Gulch  tract  contains  a  345  Kv  power  trans¬ 
mission  line  which  would  preclude  the  development 
of  approximately  7,000  tons  of  coal  out  of  a  total  of 
7.1  million  tons  recoverable.  Since  rerouting  the 
powerlines  would  cost  more  than  the  value  of  the 
coal,  the  District  Mining  Supervisor  has  indicated 
that  maximum  economic  recovery  can  be  achieved 
without  relocation  of  the  rights-of-way.  (Memoran¬ 
dum  ODM  3-1-37,  January  25,  1983.)  J 


Withdrawals  and  Land  Exchanges 

Impacts  to  withdrawals  and  land  exchanges 
under  the  No  Action  alternative  are  impossible  to 
determine  at  this  time.  However,  there  are  eight 
withdrawals  located  within  five  proposed  Colorado 
coal  tracts:  Prairie  Dog,  Middle  Creek,  lies  Moun¬ 
tain,  Bell  Rock,  and  Horse  Gulch.  Two  Bureau  of 
Reclamation  withdrawals  associated  with  the  pro¬ 
posed  Juniper  Springs  Cross  Mountain  Power 
Project,  PLO-3735  and  PLO-3736,  are  located 
within  three  of  these  tracts:  Bell  Rock,  lies  Moun¬ 
tain,  and  Horse  Gulch.  The  Bureau  of  Reclamation 
has  requested  revocation  of  these  withdrawals,  and 
it  seems  certain  they  will,  in  fact,  be  revoked. 

A  withdrawal  involving  the  Federal  Project  2773 
(Oak  Creek  Power  Project  -  Childress  Reservoir) 
encompasses  parts  of  the  Middle  Creek  Tract  pro¬ 
posed  under  the  Low  alternative.  This  tract  is  also 
affected  by  a  high  water  surface  elevation.  BLM 
has  coordinated  with  the  Federal  Energy  Regula¬ 
tory  Commission,  and  it  has  been  determined  that 
the  standard  powersite  stipulation  (Form  3730-1, 
Dec.  1975)  will  be  incorporated  into  the  lease. 
Since  the  high  water  line  would  not  impact  any 
facilities  or  the  portal  location  and  the  possibility  of 
subsidence  occurring  is  considered  remote,  the  im¬ 
pacts  of  this  withdrawal  are  considered  insignifi¬ 
cant. 

The  remaining  withdrawals  are  powersite  with¬ 
drawals  controlled  by  the  Federal  Energy  Regula¬ 
tory  Commission  located  within  the  Middle  Creek, 
Prairie  Dog,  lies  Mountain,  Horse  Gulch  and  Bell 
Rock  tracts.  To  comply  with  the  Federal  regulation 
(43  CFR  3501.3-2)  requiring  consultation  with  the 
government  agency  having  control  of  the  withdraw¬ 
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al,  the  Federal  Energy  Regulatory  Commission  has 
been  notified.  It  has  been  determined  that  the 
standard  powersite  stipulation  form  will  be  incorpo¬ 
rated  into  the  lease  if  these  tracts  are  leased  for 
coal  development. 

Four  of  the  powersite  withdrawals  (Middle  Creek, 
Prairie  Dog,  lies  Mountain,  and  Bell  Rock  tracts) 
are  considered  insignificant  because  of  the  relation¬ 
ship  between  the  lands  covered  by  the  withdrawal 
and  the  surface  disturbance.  However,  impacts  re¬ 
sulting  from  the  withdrawal  within  the  Horse  Gulch 
Tract  may  be  significant.  The  affected  area  within 
the  tract  boundary  has  already  been  identified  as 
unsuitable  for  surface  occupancy  due  to  existing 
flood  plains.  The  extent  of  lateral  movement  of 
water  from  the  elevated  water  table  into  adjacent 
bedrock  from  the  reservoir  cannot  be  predicted; 
consequently,  potential  impacts  to  coal  mining 
cannot  be  determined  at  this  time. 

There  are  two  land  exchanges  underway  in  Wyo¬ 
ming,  one  involving  the  Point  of  Rocks  Tract  and 
the  other  the  Corral  Canyon  Tract.  These  proposed 
leases  are  introduced  under  the  Low  and  Moderate 
alternatives,  respectively. 

The  U.S.  Fish  and  Wildlife  Service  is  currently 
working  with  the  Rock  Springs  BLM  District  Office 
on  a  Memorandum  of  Agreement  (#14-16-0006-83- 
92)  covering  the  exchange  of  1,398  acres  within 
the  Point  of  Rocks  Tract.  If  the  exchange  was  com¬ 
pleted,  the  tract’s  Federal  recoverable  coal  re¬ 
serves  would  decrease  from  13.6  to  4.1  million 
tons. 

The  land  exchange  affecting  the  Corral  Canyon 
Tract,  the  Corral  Canyon-Grand  Teton  National 
Park  exchange,  is  a  proposal  for  an  exchange  of 
lands  between  Rocky  Mountain  Energy  Company 
(RME)  and  the  Federal  government.  The  govern¬ 
ment  would  acquire  754.95  acres  of  private  land 
within  Grand  Teton  National  Park  in  exchange  for 
1,000  acres  of  Federal  land  that  is  intermingled 
with  RME  in  the  checkerboard  land  pattern.  This 
would  give  RME  a  solid  block  of  land  as  a  logical 
mining  unit.  This  exchange  is  being  actively  consid¬ 
ered.  However,  it  would  involve  lands  which  have 
been  proposed  for  potential  coal  development.  If 
the  exchange  was  accomplished,  the  coal  tract 
would  be  dropped  from  further  consideration  for 
coal  leasing.  This  would  decrease  the  proposed  re¬ 
coverable  coal  reserves  by  72.2  million  tons  under 
the  Moderate,  High,  and  Maximum  alternatives. 


Occupied  Dwellings 

The  number  of  occupied  dwellings  which  would 
be  affected  under  the  No  Action  alternative  is  im¬ 


possible  to  determine  at  this  time.  However,  there 
are  six  permanent  residences  within  the  boundaries 
of  five  proposed  coal  tracts-Peck  Gulch,  Fish 
Creek,  Bell  Rock,  Lay  Creek,  and  Williams  Fork 
Mountain.  The  two  occupied  dwellings  located 
within  the  Williams  Fork  Mountain  and  Lay  Creek 
tracts  are  positioned  in  identified  flood  plains  that 
are  unsuitable  for  mining.  Therefore,  no  impacts  are 
anticipated. 

The  two  occupied  dwellings  located  in  the  Bell 
Rock  Tract  and  the  single  residence  within  the 
Peck  Gulch  Tract  are  protected  from  subsidence, 
which  is  generally  associated  with  underground 
mining,  by  mitigation  which  would  be  implemented 
at  the  mine  planning  stage.  However,  this  protec¬ 
tion  may  result  in  a  loss  of  mineable  coal. 

The  area  within  and  surrounding  the  Bell  Rock 
Tract  has  been  undergoing  a  gradual  land  use 
change  from  agricultural  to  residential  because  of 
its  location  in  relationship  to  the  community  of  Craig 
and  the  ease  of  access.  This  land  use  change 
could  be  halted  because  of  the  impacts  of  mining. 

The  sixth  permanent  residence  that  would  be  im¬ 
pacted  as  a  result  of  coal  development  is  located  in 
the  Fish  Creek  Tract.  If  the  lessee  did  not  purchase 
the  location,  regulations  would  protect  the  resident. 
This  would  preclude  the  development  of  approxi¬ 
mately  150,000  tons  of  the  total  3.5  million  tons  of 
surface  recoverable  coal  reserves  and  exclude  10 
acres  of  surface  area.  The  residence  would  not  be 
affected  by  subsurface  mining,  based  on  the  pres¬ 
ence  of  sufficient  overburden  depths. 


Existing  Land  Use  Plans  and  Policies 

The  conversion  of  cropland  and  rural  lands  to 
urban  and  industrial  uses  would  result  in  conflicts 
with  state  and  county  policies.  These  policies  en¬ 
courage  the  maintenance  of  such  lands  and  dis¬ 
courage  development  that  would  convert  agricultur¬ 
al  croplands  to  other  uses.  Therefore,  development 
guidelines  need  to  be  established  in  local  land  use 
plans  to  minimize  this  impact  and  direct  develop¬ 
ment  to  less  productive  lands.  In  doing  so,  local 
governments  also  need  to  comply  with  state  laws 
involving  zoning  and  planning.  These  state  laws  en¬ 
courage  new  urban  development  adjacent  to  and 
contiguous  with  existing  communities  to  the  point 
where  carrying  capacities  of  these  urban  areas  are 
not  exceeded.  Without  careful  planning  and  the 
phased  implementation  of  energy  development  in 
each  state,  several  communities  may  experience 
adverse  impacts  associated  with  rapid  urbanization 
by  1992. 
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Approximately  3,332  acres  would  be  required  for 
urban  expansion  of  existing  communities  under  the 
No  Action  alternative  between  the  years  1983  and 
2000.  An  additional  1,044  acres  would  be  needed 
to  accommodate  rapid  urbanization  under  the  Maxi¬ 
mum  alternative.  The  communities  of  Craig, 
Meeker,  Steamboat  Springs,  Rawlins,  Kemmerer, 
Evanston,  and  Rock  Springs  would  experience 
varying  degrees  of  growth. 

The  majority  of  the  tracts  located  in  Wyoming  are 
affected  by  the  checkerboard  land  ownership  pat¬ 
tern  that  was  brought  about  by  the  numerous  rail¬ 
road  grants  issued  in  the  late  1800’s.  In  order  to 
delineate  economical  mining  units,  tracts  had  to  in¬ 
clude  large  portions  of  private  estates  within  their 
boundaries.  If  the  Federal  coal  reserves  were 
leased  and  developed,  it  would  then  be  economi¬ 
cally  feasible  to  develop  the  private  coal  within  the 
proposed  tracts. 


Unavoidable  Adverse  Effects 


The  following  adverse  environmental  impacts 
could  not  be  avoided  should  the  proposed  action 
be  implemented.  These  impacts  are  based  on  the 
significant  impacts  which  have  been  identified  in 
the  narrative: 

1.  The  conversion  of  ranch  lands  to  mining  uses 

and  the  loss  of  AUMs  associated  with  this  con¬ 
version  would  force  two  individuals  out  of  busi¬ 
ness  under  the  High  and  Maximum  alterna¬ 
tives.  The  leasing  of  the  Pio  Tract  under  the 
High  and  Maximum  alternatives  would  result  in 
a  16  percent  loss  to  one  operator.  Develop¬ 
ment  of  the  Williams  Fork  Mountain  Tract,  in¬ 
troduced  under  the  Maximum  alternative,  would 
result  in  a  loss  of  85  percent  of  the  second  in¬ 
dividual’s  ranching  operation. 

2.  Three  major  rights-of-way  on  Point  of  Rocks 

Tract  would  have  to  be  relocated,  or  develop¬ 
ment  of  1.5  million  tons  of  coal  would  be  pre¬ 
cluded. 

3.  The  displacement  of  livestock  within  allotment 

#4603  with  the  development  of  the  lies  Moun¬ 
tain  Tract  would  result  in  a  significant  impact  to 
the  carrying  capacity  of  that  allotment.  Approxi¬ 
mately  677  AUMs  would  be  lost  during  the  life 
of  the  mine  resulting  in  a  30  percent  cut  in  car¬ 
rying  capacity. 


Short-Term  Use  vs.  Long-Term 
Productivity 

The  AUM  losses  associated  with  individual  ranch¬ 
ing  operations  would  cause  short-term  significant 
impacts.  However,  the  productivity  of  these  dis¬ 
turbed  areas  would  return  to  original  conditions  in 
the  long  term. 


Irreversible  or  Irretrievable 
Commitments  of  Resources 

Irreversible  commitments  of  existing  land  use  re¬ 
sources  would  involve  the  loss  of  the  two  ranching 
operations  under  the  High  and  Maximum  alterna¬ 
tives.  The  owners  of  these  operations  may  be 
forced  to  seek  other  employment  during  the  life  of 
the  projects.  The  probability  of  the  ranchers  ever 
re-establishing  their  operations  after  20  to  30  years 
is  questionable. 


Potential  Mitigation 

The  following  potential  measures  could  be  used 
to  minimize  the  impacts  on  land  use  resulting  from 
the  proposed  action: 

1.  Impacts  on  farmlands  or  croplands  could  be  les¬ 

sened  if  communities  directed  urban  expansion 
to  less  desirable  lands  adjacent  to  existing 
urban  areas. 

2.  Post  Oak  Spring,  located  inside  the  lies  Moun¬ 

tain  Tract,  is  the  only  watering  facility  on  the 
east  side  of  allotment  #4603  and  is  essential 
to  livestock  and  wildlife.  Requiring  the  coal 
lessee  to  pipe  water  from  the  spring  to  the  por¬ 
tion  of  the  allotment  outside  the  tract  or  to  pro¬ 
vide  another  source  of  water  in  this  area 
through  the  life  of  the  mine  would  minimize  the 
loss  of  this  spring. 


ECONOMICS 


Impact  Analysis  Guidelines 

The  projections  presented  here  represent  the 
maximum  (either  beneficial  or  adverse)  outcome 
that  would  be  expected  under  each  of  the  alterna¬ 
tives.  Appendix  3  presents  a  description  of  the 
methods  of  analysis  used. 
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Specific  economic  projections  more  than  20 
years  into  the  future  are  not  feasible  because  of 
unforeseeable  changes  in  technology,  consumer 
preferences,  national  policies,  and  other  variables. 
Therefore,  the  quantitative  analysis  extends  only  to 
the  year  2000  and  does  not  include  the  later  period 
of  the  mine  lives.  The  only  change  in  proposed  de¬ 
velopment  that  would  occur  during  that  period-on 
the  Signal  Butte  tract— is  included  in  the  descrip¬ 
tions  of  the  effects. 

Considerable  economic  growth  is  projected  in  the 
region  during  the  1983  to  1992  period  under  the  No 
Action  alternative.  However,  much  of  this  growth, 
particularly  in  Colorado,  depends  on  a  few  projects 
-  the  Aquatrain  pipeline  and  the  Federal  oil  shale 
tracts.  If  these  projects  do  not  develop  as  expect¬ 
ed,  the  growth  will  be  only  about  half  as  large.  The 
Bonanza  power  plant  in  Utah  and  its  associated 
Deserado  coal  mine;  a  continuing  increase  in  oil 
and  gas  activity,  mainly  in  the  Rangely  and  Dino¬ 
saur  areas;  winter  recreation  around  Steamboat 
Springs;  planned  coal  mine  expansions;  and  pro¬ 
jected  new  coal  mines  account  for  the  other  half. 

Natural  gas  processing  plants  in  Lincoln  County 
and  fertilizer  production  near  Rock  Springs  are  ex¬ 
pected  to  spark  a  small  economic  growth  in  the 
southwestern  Wyoming  part  of  the  region.  Contin¬ 
ued  development  is  projected  to  occur  in  the 
Overthrust  Belt  oil  and  gas  area  of  Uinta  and  Lin¬ 
coln  counties.  Activities  in  other  parts  of  the  econo¬ 
my-coal,  uranium,  trona,  and  agriculture-are  ex¬ 
pected  to  increase  slightly  or  remain  stable  during 
this  period. 

A  sharp  decline  in  coal  and  uranium  mining  since 
1980  has  depressed  the  economy  of  Carbon 
County,  which  is  heavily  dependent  on  the  mining 
and  timber  industries.  Population  in  the  county  is 
estimated  to  have  declined  21  percent  between 
1980  and  1983.  This  condition  is  not  expected  to 
ease  appreciably  until  the  later  1990’s,  and  would 
continue  under  the  Low  Leasing  alternative  as  well 
as  the  No  Action  alternative,  because  no  tracts  in 
this  leasing  alternative  would  provide  employment 
opportunities  for  Carbon  County. 

Except  for  oil  shale  development  in  Rio  Blanco 
County  and  portions  of  Utah  adjacent  to  Rangely 
and  Dinosaur,  slower  economic  growth  is  anticipat¬ 
ed  in  the  region  during  the  later  1990’s.  A  gradual 
increase  in  coal  production  and  oil  and  gas  will  take 
place  in  Carbon  County,  and  oil  and  gas  activity  in 
the  Overthrust  Belt  will  stabilize. 


Employment  and  Income 

Employment  increases  of  about  4,000  projected 
for  Rio  Blanco  and  Routt  counties  by  1992  under 
the  No  Action  alternative  (table  4-25)  are  mainly  as¬ 
sociated  with  the  Bonanza  power  plant,  coal  mines, 
and  recreation.  Uinta  County’s  3,500-job  gain 
comes  from  the  Overthrust  Belt,  while  Moffat  Coun¬ 
ty’s  additional  1,600  jobs  will  depend  on  both  Aqua- 
train  and  coal  developments.  Projects  discussed 
above  will  add  slightly  over  1,000  workers  to 
Sweetwater  County.  In  the  later  1990s,  recreation 
will  expand  Routt  County’s  employment  by  about 
1,500.  Oil  shale  will  add  about  1,500  employees  to 
Rio  Blanco  County  and  coal  will  add  about  1,000  to 
Carbon  County.  Relatively  few  jobs  are  expected  to 
be  added  to  other  parts  of  the  region.  Lincoln 
County  is  omitted  because  no  employment  impacts 
are  projected  there  under  any  of  the  leasing  alter¬ 
natives. 

Table  4-25  shows  that  gains  in  employment  and 
income  resulting  from  the  new  coal  mines  would  be 
relatively  modest.  No  significant  increases  would 
occur  in  Rio  Blanco,  Routt,  Sweetwater,  or  Uinta 
counties  under  any  leasing  alternative  (there  would 
be  no  new  mines  in  Lincoln  County).  Moderately 
significant  increases  of  about  10  to  13  percent 
would  occur  at  full  mine  operation  (1995  and  after) 
under  the  High  alternative  in  Moffat  County  and 
under  both  the  Moderate  and  High  alternatives  in 
Carbon  County.  The  only  instances  in  which  gains 
would  reach  20  percent  would  be  in  Moffat  and 
Carbon  counties  under  the  Maximum  alternative. 
Two  related  factors  are  responsible  for  keeping  the 
growth  rates  in  employment  and  income  low.  One 
is  the  growth  generated  by  other  developments  that 
will  cause  a  sizable  expansion  in  local  labor  forces. 
The  other  factor  is  the  slackening  in  growth  rates  in 
some  counties,  both  already  occurring  or  expected 
to  occur,  that  will  increase  the  labor  pool  available 
for  new  mine  jobs.  Of  course,  these  countywide 
average  growth  rates  would  not  occur  uniformly  in 
each  community  within  the  counties. 

A  total  of  between  700  and  7,500  new  perma¬ 
nent  jobs  in  mining  and  secondary  businesses 
would  be  created  in  the  region  by  the  year  2000, 
depending  on  the  alternative  selected.  From  400  to 
2,900  new  construction  jobs  would  be  provided,  but 
these  would  be  temporary  employment  of  one  to 
three  years  duration.  Wage  and  salary  incomes 
would  rise  also,  exceeding  the  increase  in  employ¬ 
ment  by  one  to  two  percent  because  of  the  higher 
average  wage  rates  paid  in  the  construction  and 
mining  fields. 

Conversion  of  the  Signal  Butte  tract  to  an  under¬ 
ground  operation  shortly  after  the  year  2000  would 
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TABLE  4-25 

EMPLOYMENT  IMPACTS  -  MOFFAT  COUNTY 


1980 

1985 

1992 

1995 

2000 

No  Action  Alternative 

Total  employment 

6,472 

8,100 

9,300 

9,800 

9,900 

Co  nstruct  ion 

5  59 

720 

900 

1 ,100 

930 

MI  n  i  ng 

1  ,076 

1 ,700 

2,150 

2,220 

2,370 

Al 1  other 

4,837 

5,680 

6,250 

6,480 

6,600 

Total  labor  income 

$99,971 

$1 29,000 

$153,000 

$163,000 

$164,000 

Additions  to  baseline  frcm: 

Low  Alternative 

60 

90 

90 

Construct  Ion 

30 

0 

0 

M  i  n  i  ng 

10 

50 

50 

Al 1  ether 

20 

40 

40 

Labor  income 

$1  ,000 

$2,000 

$2,000 

Moderate  Alternative 

170 

420 

420 

Construct  ion 

80 

10 

10 

M  i  n  I  ng 

20 

230 

230 

Al  1  ether 

70 

180 

180 

Labor  Income 

$3,000 

$9,000 

$9,000 

High  Alternative 

510 

1  ,000 

1 ,000 

Construct  Ion 

230 

30 

30 

Mi  n  i  ng 

60 

530 

530 

Al  1  ether 

220 

440 

440 

Labor  income 

$9,000 

$20,000 

$20,000 

Maximum  Alternative 

1  ,070 

1  ,930 

1  ,930 

Construct  ion 

490 

60 

60 

Mining 

120 

1  ,010 

1  ,010 

All  ot  he  r 

460 

860 

860 

Labor  inccme 

$20,000 

$38,000 

$38,000 

NOTE:  Dol lar  figures  represent  thousands  of  dol lars. 
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TABLE  4-25 
(Cont i nued) 


EMPLOYMENT  IMPACTS  -RIO  BLANCO  COUNTY 


1980 

1985 

1992 

1995 

2000 

No  Action  Alternative 

Total  employment 

4,788 

5,300 

8,400 

10,500 

9,900 

Co  nstruction 

1  ,097 

1  ,030 

2,300 

2,820 

1  ,650 

M 1  n  i  ng 

1  ,563 

1 ,790 

2,350 

3,080 

3,830 

Al  1  other 

2,128 

2,480 

3,750 

4,600 

4,420 

Total  labor  income 

$92,557 

$103,000 

$164,000 

$208,000 

$197,000 

Additions  to  baseline  from: 

Low  Alternative 

190 

340 

340 

Construct  ion 

80 

10 

10 

M  i  n  I  ng 

20 

180 

180 

Al  1  ether 

90 

150 

150 

Labor  income 

$4,000 

$7,000 

$7,000 

Moderate  Alternative 

360 

610 

610 

Construct  ion 

150 

20 

20 

Mi  ni ng 

40 

320 

320 

Al  1  ether 

170 

270 

270 

Labor  income 

$8,000 

$13,000 

$1  3,000 

High  Alternative 

380 

650 

650 

Construct  ion 

160 

20 

20 

M  i  n  I  ng 

40 

340 

340 

Al  1  other 

180 

290 

290 

Labor  income 

$8,000 

$14,000 

$14,000 

Maximum  Alternative 

410 

720 

720 

Construct  ion 

180 

20 

20 

M  i  n  I  ng 

40 

380 

380 

Al  1  other 

190 

320 

320 

Labor  Income 

$9,000 

$15,000 

$15,000 

NOTE:  Dollar  figures  represent  thousands  of  dollars. 
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TABLE  4-25 
(Cont I nued) 

EMPLOYMENT  IMPACTS  -  ROUTT  COUNTY 


1980 

1985 

1992 

1995 

2000 

No  Action  Alternative 

Total  employment 

7,610 

9,900 

1 1 ,800 

12,300 

13,100 

Construct  Ion 

1  ,060 

1  ,260 

1  ,410 

1  ,490 

1  ,570 

Mining 

608 

970 

1,230 

1,180 

1 ,180 

Al  1  other 

5,942 

7,670 

9,160 

9,630 

10,350 

Total  labor  Income 

$99,909 

$149,000 

$174,000 

$180,000 

$191  ,000 

Additions  to  baseline  frcrn: 

Low  A Iternat ive 

20 

20 

20 

Construct  Ion 

10 

0 

0 

Ml  n  l  ng 

0 

10 

10 

Al 1  ofher 

10 

10 

10 

Labor  Income 

$1 ,000 

$1 ,000 

$1  ,000 

Moderate  Alternative 

30 

40 

40 

Co  nstruct  Ion 

20 

0 

0 

M I  n  I  ng 

0 

20 

20 

Al  1  ofher 

10 

20 

20 

Labor  Income 

$1 ,000 

$1,000 

$1  ,000 

High  Alternative 

240 

410 

770 

Construct  Ion 

1  20 

10 

20 

M I  n  I  ng 

20 

220 

390 

Al  1  ether 

100 

180 

360 

Labor  Income 

$5,000 

$9,000 

$16,000 

Maximum  Alternative 

310 

530 

890 

Construct  Ion 

150 

10 

20 

MI  n  I  ng 

30 

290 

460 

Al  1  ether 

130 

230 

410 

Labor  Income 

$6,000 

$1  1  ,000 

$18,000 

NOTE:  Dollar  figures  represent  thousands  of  dollars. 


187 


TABLE  4-25 
(Cont i nued) 


EMPLOYMENT  IMPACTS  -  CARBON  COUNTY 


1980 

1985 

1992 

1995 

2000 

No  Action  Alternative 

Total  employment 

12,627 

12,100 

1 2,400 

12,600 

13,400 

Construct  Ion 

909 

840 

860 

880 

990 

MI  n  1  ng 

3,066 

2,240 

2,540 

2,730 

3,800 

Al 1  ether 

8,652 

8,990 

8,990 

8,990 

8,630 

Total  labor  Income 

$252,847 

$232,000 

$241  ,000 

$247,000 

$277,000 

Additions  to  baseline  from: 

Low  Alternative 

Construct  Ion 

M I  n  I  ng 

Al  1  ether 

Labor  Income 

Moderate  Alternative 

130 

1  ,360 

1  ,360 

Construct  Ion 

80 

0 

0 

M 1  n  I  ng 

0 

710 

710 

Al 1  other 

50 

650 

650 

Labor  Income 

$3,000 

$37,000 

$37,000 

High  Alternative 

463 

1  ,647 

1  ,647 

Construct  Ion 

280 

0 

0 

M I  n  I  ng 

0 

860 

860 

Al 1  ether 

183 

787 

787 

Labor  Income 

$1  1  ,000 

$44,000 

$44,000 

Maximum  Alternative 

670 

2,590 

2,590 

Construct  Ion 

400 

0 

0 

MI  nl  ng 

0 

1 ,350 

1,350 

Al 1  ether 

270 

1 ,240 

1  ,240 

Labor  Income 

$16,000 

$70,000 

$70,000 

NOTE:  Dollar  figures  represent  thousands  of  dollars. 
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TABLE  4-25 
(Cont i nued) 


EMPLOYMENT  IMPACTS  -  SWEETWATER  COUNTY 


1980 

1985 

1992 

1995 

2000 

No  Action  Alternative 

Total  employment 

22,432 

23,200 

23,600 

23,700 

24,100 

Construct  ion 

2,898 

3,670 

2,910 

2,900 

2,900 

MI  ni ng 

7,1  27 

6,940 

7,370 

7,440 

7,620 

Al  1  other 

1 2,407 

1 2,590 

1 3,320 

1 3,360 

13,580 

Total  labor  income 

$407,01  1 

$421  ,000 

$429,000 

$431  ,000 

$4  37,000 

Additions  to  baseline  from: 

Low  Alternative 

140 

230 

230 

Construct  ion 

40 

0 

0 

Mining 

40 

120 

120 

AN  other 

60 

1  10 

110 

Labor  income 

$4,000 

$7,000 

$7,000 

Moderate  Alternative 

140 

230 

230 

Construct  ion 

40 

0 

0 

Mining 

40 

120 

120 

A  1  1  other 

60 

1  10 

1  10 

Labor  income 

$4,000 

$7,000 

$7,000 

High  Alternative 

390 

820 

1  ,380 

Construct  ion 

200 

0 

0 

Mining 

40 

430 

720 

All  other 

150 

390 

660 

Labor  income 

$1  1 ,000 

$24,000 

$40,000 

Maximum  Alternative 

390 

820 

1  ,380 

Construct  ion 

200 

0 

0 

Mining 

40 

430 

720 

A  1  1  other 

150 

390 

660 

Labor  income 

$1  1 ,000 

$24,000 

$40,000 

NOTE:  Dollar  figures  represent  thousands  of  do  I  lars. 
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TABLE  4-25 
(Cont  I  nued) 


EMPLOYMENT  IMPACTS  -  UINTA  COUNTY 


1980 

1985 

1992 

1995 

2000 

No  Action  Alternative 

Total  employment 

5,794 

10,800 

9,500 

9,700 

9,300 

Construct  Ion 

470 

1,190 

540 

550 

530 

M 1  n  I  ng 

1  ,137 

2,880 

2,660 

2,710 

2,610 

Al  1  ether 

4,187 

6,730 

6,300 

6,440 

6,160 

Total  labor  Income 

$76,650 

$143,000 

$126,000 

$1 28,000 

$123,000 

Additions  to  baseline  from: 

Low  Alternative 

Construct  Ion 

M 1  n  I  ng 

Al  1  ether 

Labor  Income 

Moderate  Alternative 

70 

150 

150 

Construct  Ion 

40 

0 

0 

M I  n  I  ng 

0 

80 

80 

Al  1  ether 

30 

70 

70 

Labor  Income 

$2,000 

$4,000 

$4,000 

High  Alternative 

70 

150 

150 

Construct  Ion 

40 

0 

0 

MI  n  I  ng 

0 

80 

80 

Al  1  ether 

30 

70 

70 

Labor  Income 

$2,000 

$4,000 

$4,000 

Maximum  Alternative 

70 

150 

150 

Construct  Ion 

40 

0 

0 

M I  n  I  ng 

0 

80 

80 

Al 1  ether 

30 

70 

70 

Labor  Income 

$2,000 

$4,000 

$4,000 

NOTE:  Dollar  figures  represent  thousands  of  dollars. 
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ENVIRONMENTAL  CONSEQUENCES 


raise  mining  and  other  employment  by  about  an¬ 
other  240  jobs,  mostly  in  Moffat  County.  This  in¬ 
crease  would  not  add  significantly  to  the  effects  al¬ 
ready  described. 


Population 

As  table  4-26  shows,  Meeker,  Rangely,  Kem- 
merer,  Diamondville,  and  Evanston  are  expected  to 
be  the  communities  most  affected  by  population 
growth  or  decline  from  No  Action  alternative  devel¬ 
opments.  Meeker  would  be  affected  mainly  by  oil 
shale  development,  which  will  continue  through 
1995.  The  Bonanza  power  plant,  oil  and  gas,  and 
Utah  oil  shale  developments  will  cause  growth  in 
Rangely  and  Dinosaur.  Steamboat  Springs  can 
expect  a  continued  expansion  for  its  winter  recrea¬ 
tion  industry.  Coal  mine  developments  will  be  re¬ 
sponsible  for  increases  in  Hayden  and  Oak  Creek. 
Craig’s  growth,  depending  partly  on  Aquatrain  and 
partly  on  coal  mine  expansions  and  new  develop¬ 
ments,  would  occur  mainly  before  1992.  Growth  in 
Kemmerer,  Diamondville,  Evanston,  Lyman,  and 
Mountain  View-mostly  associated  with  oil  and  gas 
activity-should  peak  in  the  late  1980’s  or  early 
1990’s  and  be  followed  by  a  decline  and  then  a 
stable  situation. 

Which  communities  would  grow  as  the  result  of 
the  proposed  new  mine  developments  is  difficult  to 
predict  because  most  of  the  tracts  are  located  at 
some  distance  from  towns.  Gravity  models  (which 
compare  population  against  commuting  time),  resi¬ 
dence  patterns  at  existing  mines,  and  judgment 
were  the  methods  used  to  allocate  employment 
and  population  in  this  analysis. 

Rawlins,  Rock  Springs,  and  Craig  are  expected 
to  incur  the  largest  growth  in  total  numbers,  as 
shown  in  table  4-26.  However,  proportional  growth 
would  be  as  great  or  greater  in  some  of  the  small 
communities,  particularly  Maybell,  Baggs-Dixon,  and 
South  Superior.  Major  population  increases  would 
occur  under  the  Moderate  alternative  in  Rawlins  (36 
percent);  under  the  High  alternative  in  Rawlins  (43 
percent)  and  South  Superior  (32  percent);  and 
under  the  Maximum  alternative  in  Rawlins  (65  per¬ 
cent),  Baggs-Dixon  (35  percent),  Maybell  (34  per¬ 
cent),  and  South  Superior  (32  percent).  More  mod¬ 
erate  growth  rates  would  occur  under  various  alter¬ 
natives  (maximum  rate  shown  in  parentheses)  in 
Craig  (21  percent),  Dinosaur  (19  percent),  Oak 
Creek  (19  percent),  Rock  Springs  (16  percent), 
Hayden  (14  percent),  and  Rangely  (12  percent). 

Conversion  of  the  Signal  Butte  Tract  to  an  under¬ 
ground  operation  would  increase  Craig’s  population 
by  about  300  and  populations  in  both  Maybell  and 
Hayden  by  about  20  each.  The  effects  would  have 


no  significance  in  Craig  and  Hayden  but  would  ag¬ 
gravate  the  already  large  growth  in  Maybell  under 
the  Maximum  alternative. 

The  significance  of  population  growth  depends 
on  its  effects  on  each  community’s  sociai  charac¬ 
teristics  and  municipal  finances  and,  therefore,  is 
covered  under  those  subjects. 


Housing 

Requirements  for  new  housing  parallel  population 
growth,  and  the  communities  listed  at  the  beginning 
of  the  Population  section  will  experience  the  great¬ 
est  increases  in  housing  demand  under  the  No 
Action  alternative.  Surplus  housing  presently  exist¬ 
ing  in  some  of  the  communities  would  take  up  part, 
but  not  all,  of  the  demand. 

Table  4-27  shows  that  requirements  for  additional 
housing  would  be  significant  in  those  communities 
where  a  high  proportionate  growth  would  occur- 
Craig,  Meeker,  Rangely,  Maybell,  Hayden,  Oak 
Creek,  Baggs-Dixon,  and  South  Superior.  In  all  of 
these  communities  housing  shortages  would 
appear,  housing  costs  would  rise,  and  financing 
might  be  more  difficult  to  obtain.  Too  little  data  has 
been  obtained  on  present  housing  supply,  costs, 
and  the  resources  of  local  financial  institutions  to 
permit  numerical  estimates  of  these  effects.  How¬ 
ever,  they  would  be  more  severe  and  lasting  than 
those  of  some  other  recent  developments  because 
the  majority  of  the  demand  would  be  for  perma¬ 
nent,  rather  than  temporary  or  mobile,  housing.  The 
present  vacancies  in  most  communities  would  not 
suffice  to  meet  the  expected  demand  and  would,  in 
fact,  probably  be  absorbed  by  the  growth  expected 
to  occur  without  new  Federal  coal  development. 

Conversion  of  the  Signal  Butte  Tract  would  in¬ 
crease  new  housing  requirements  by  an  additional 
110  in  Craig  and  by  about  10  each  in  Maybell  and 
Hayden.  The  significance  of  these  effects  would 
parallel  those  of  population. 


Affected  Industries 


The  earnings  losses  of  individual  ranch  oper¬ 
ations  and  the  large  increase  in  coal  production 
that  would  be  caused  by  new  Federal  coal  develop¬ 
ment  are  described  below.  No  other  industries 
would  be  significantly  affected.  Decreased  hunting 
opportunities  that  would  result  from  losses  of 
animal  populations  would  reduce  spending  by  hunt¬ 
ers  a  maximum  of  one  percent  in  any  county. 
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TABLE  4-26 


POPULATION  IMPACTS 


1980 

1992 

1995 

2000 

1980 

1992 

1995 

2000 

Cra  1 

ig 

Dinosaur 

No  Action  Alternative 

10,239 

1 3,410 

13,990 

13,990 

312 

610 

640 

660 

Additions  frcm: 

Low  Alternative 

0 

0 

0 

30 

120 

120 

Moderate  Alternative 

100 

480 

480 

30 

120 

120 

High  A Iternat  I  ve 

590 

1,400 

1  ,400 

30 

120 

120 

Maximum  Alternative 

1,480 

2,950 

2,950 

30 

120 

120 

Maybel 1 

1 

Meeker 

No  Action  Alternative 

240 

280 

290 

300 

2,369 

6,330  8, 

570 

7,440 

Additions  from: 

Low  Alternative 

0 

0 

0 

30 

40 

40 

Moderate  Alternative 

10 

20 

20 

280 

470 

470 

High  Alternative 

20 

50 

50 

310 

530 

530 

Maximum  Alternative 

50 

100 

100 

360 

640 

640 

Rangely _ _  _ Hayden 


No  Action  Alternative  2,126 

3,820  4 

,650 

4,590 

1,647 

2,770 

2,820 

2,950 

Additions  frcm: 

Low  Alternative 

270 

540 

540 

10 

10 

10 

Moderate  Alternative 

270 

540 

540 

20 

30 

30 

High  Alternative 

270 

540 

540 

140 

200 

260 

Maximum  Alternative 

270 

540 

540 

230 

330 

400 

Mi  1 ner 

Oak  Creek 

No  Action  Alternative 

150 

200 

200 

200 

890 

1,390 

1,410 

1,440 

Additions  from: 

Low  Alternative 

0 

0 

0 

5 

5 

5 

Moderate  Alternative 

0 

0 

0 

5 

5 

5 

H  igh  A Iternative 

1 

2 

4 

30 

80 

260 

Maximum  Alternative 

2 

2 

4 

40 

90 

270 
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TABLE  4-26 
(Cont ! nued) 

POPULATION  IMPACTS 


1980 

1992 

1995 

2000 

1980  1992 

1995 

2000 

Ph  1  ppsburg 

Steamboat  Springs 

No  Action  Alternative 

200 

210 

210 

210 

6,480  9,320 

9,690 

10,580 

Additions  from: 

Low  Alternative 

0 

0 

0 

30 

20 

20 

Moderate  A  Item  at  1  ve 

0 

0 

0 

30 

20 

20 

High  Alternative 

0 

0 

3 

280 

470 

820 

Maximum  Alternative 

0 

0 

3 

320 

540 

890 

Yampa 

Baggs 

-  Dixon 

No  Action  Alternative 

450 

550 

560 

560 

515 

500 

510 

540 

Additions  frcm: 

Low  Alternative 

0 

0 

0 

0 

0 

0 

Moderate  Alternative 

0 

0 

0 

0 

0 

0 

High  Alternative 

0 

5 

20 

0 

0 

0 

Maximum  Alternative 

0 

5 

20 

30 

180 

180 

Raw  1 

I  ns 

Other  Carbon  County 

No  Action  Alternative  11,547 

10,860 

11,130 

12,570 

9,834 

10,140 

10,160 

10,190 

Additions  from: 

Low  A  Iternat  Ive 

0 

0 

0 

0 

0 

0 

Moderate  Alternative 

320 

3,990 

3,990 

5 

90 

90 

High  Alternative 

1,120 

4,840 

4,840 

5 

90 

90 

Maximum  Alternative 

1,540  7,210 

D 1 amondv 1 1  le 

7,210 

5  5  370 

Kemmerer 

370 

No  Action  Alternative  1,000 

1 ,970 

2,150 

2,220 

3,273 

6,170 

6,760 

7,020 

Additions  from: 

Low  Alternative 

0 

0 

0 

0 

0 

0 

Moderate  Alternative 

10 

20 

20 

15 

50 

50 

High  Alternative 

10 

20 

20 

15 

50 

50 

Maximum  Alternative 

10 

20 

20 

15 

50 

50 
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TABLE  4-26 
(Cont i nued) 

POPULATION  IMPACTS 


1980 

1992 

1995 

2000 

1980 

1992 

1995 

2000 

Green 

River 

Point  of 

Rocks 

No  Action  Alternative 

12,807 

13,480 

13,560 

13,740 

210 

210 

210 

210 

Additions  from: 

Low  Alternative 

40 

70 

70 

5 

10 

10 

Mocbrate  Alternative 

40 

70 

70 

5 

10 

10 

High  Alternative 

120 

320 

530 

5 

10 

10 

Maximum  Alternative 

120 

320 

530 

5 

10 

10 

Rock 

Springs 

South 

Super  lor 

No  Action  Alternative  19,454 

21,400 

21,520 

21 ,760 

586 

610 

620 

620 

Additions  frcm: 

Low  Alternative 

310 

550 

550 

30 

50 

50 

Moderate  Alternative 

310 

550 

550 

30 

50 

50 

High  Alternative 

780 

2,000 

3,390 

50 

120 

200 

Maximum  Alternative 

780 

2,000 

3,390 

50 

120 

200 

Evanston 

Lyman 

No  Action  Alternative  6,421 

10,620 

10,800 

10,400 

2,284 

3,1  10 

3,160 

3,050 

Additions  from: 

Low  Alternative 

0 

0 

0 

0 

0 

0 

Moderate  Alternative 

1  10 

320 

320 

15 

50 

50 

H igh  Alternative 

1 10 

320 

320 

15 

50 

50 

Maximum  Alternative 

1  10 

320 

320 

15 

50 

50 

Mountain 

View 

No  action  Alternative 

628 

860 

870 

840 

Additions  from: 

Low  Alternative 

0 

0 

0 

Moderate  Alternative 

10 

20 

20 

High  Alternative 

10 

20 

20 

Maximum  Alternative 

10 

20 

20 
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TABLE  4-27 


NEW  HOUSING  REQUIREMENTS 


1992  1995  2000  1992  1995  2000 


No  Action  Alternative 
Additions  from: 

Low  Alternative 
Moderate  Alternative 
High  Alternative 
Maximum  Alternative 


No  Action  Alternative 
Additions  from: 

Low  Alternative 
Moderate  Alternative 
High  Alternative 
Maximum  Alternative 


No  Action  Alternative 
Additions  from: 

Low  Alternative 
Moderate  Alternative 
High  Alternative 
Maximum  Alternative 


No  Action  Alternative 
Additions  from: 

Low  Alternative 
Moderate  Alternative 
High  Alternative 
Maximum  Alternative 


Crai  g 


700 

900 

900 

0 

0 

0 

40 

170 

170 

210 

500 

500 

530 

1,050 

1,050 

Maybel 1 

7 

10 

15 

0 

0 

0 

4 

7 

7 

7 

18 

18 

18 

35 

35 

Rangely 

150 

440 

420 

100 

190 

190 

100 

190 

190 

100 

190 

190 

100 

190 

190 

Mil ner 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

2 

1 

1 

2 

Di nosaur 


0 

0 

0 

10 

40 

40 

10 

40 

40 

10 

40 

40 

10 

40 

40 

Meeker 

1,320 

2,120 

1,720 

10 

15 

15 

100 

170 

170 

110 

190 

190 

130 

230 

230 

Hayden 

190 

200 

250 

4 

4 

4 

7 

10 

10 

50 

70 

90 

80 

120 

140 

Oak  Creek 

0 

0 

0 

0 

0 

2 

0 

0 

2 

0 

18 

90 

0 

21 

100 
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TABLE  4-27 
(Conti nued) 

NEW  HOUSING  REQUIREMENTS 


1992 

1995 

2000 

1992 

1995 

2000 

Phippsburg 

Steamboat  Springs 

No  Action  Alternative 

0 

0 

0 

520 

660 

980 

Additions  from: 

Low  Alternative 

0 

0 

0 

10 

7 

7 

Moderate  Alternative 

0 

0 

0 

10 

7 

7 

High  Alternative 

0 

0 

1 

100 

170 

290 

Maximum  Alternative 

0 

0 

1 

110 

190 

320 

Yampa 

Baggs 

-  Dixon 

No  Action  Alternative 

0 

0 

0 

0 

4 

15 

Additions  from: 

Low  Alternative 

0 

0 

0 

0 

0 

0 

Moderate  Alternative 

0 

0 

0 

0 

0 

0 

High  Alternative 

0 

0 

0 

0 

0 

0 

Maximum  Alternative 

0 

0 

0 

12 

50 

50 

Rawl i ns 

Other 

Carbon 

County 

No  Action  Alternative 

0 

0 

370 

90 

95 

105 

Additions  from: 

Low  Alternative 

0 

0 

0 

0 

0 

0 

Moderate  Alternative 

0 

1,020 

1,170 

2 

30 

30 

High  Alternative 

160 

1,270 

1,420 

2 

30 

30 

Maximum  Alternative 

320 

1,960 

2,120 

20 

110 

no 

Diamondvil  1  e 

Kemmerer 

No  Action  Alternative 

220 

290 

310 

700 

930 

1,040 

Additions  from: 

Low  Alternative 

0 

0 

0 

0 

0 

0 

Moderate  Alternative 

3 

6 

6 

6 

13 

13 

High  Alternative 

3 

6 

6 

6 

13 

13 

Maximum  Alternative 

3 

6 

6 

6 

13 

13 
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TABLE  4-27 
(Conti nued) 

NEW  HOUSING  REQUIREMENTS 


1992 

1995 

2000 

1992 

1995 

2000 

Green  River 

Point  of  Rocks 

No  Action  Alternative 

260 

290 

350 

7 

7 

7 

Addition  from: 

Low  Alternative 

13 

20 

20 

3 

5 

5 

Moderate  Alternative 

13 

20 

20 

3 

5 

5 

High  Alternative 

30 

100 

160 

3 

5 

5 

Maximum  Alternative 

30 

100 

160 

3 

5 

5 

Rock 

Springs 

South  Superior 

No  Action  Alternative 

840 

880 

970 

15 

15 

15 

Addi  tions  from: 

Low  Alternative 

100 

160 

160 

10 

15 

15 

Moderate  Alternative 

100 

160 

160 

10 

15 

15 

High  Alternative 

270 

580 

990 

17 

35 

60 

Maximum  Alternative 

270 

580 

990 

17 

35 

60 

Evanston 

Lyman 

No  Action  Alternative 

0 

0 

0 

0 

0 

0 

Additions  from: 

0 

0 

Low  Alternative 

0 

0 

0 

0 

Moderate  Alternative 

40 

90 

90 

6 

13 

13 

High  Alternative 

40 

90 

90 

6 

13 

13 

Maximum  Alternative 

40 

90 

90 

6 

13 

13 

Mountain  View 

No  Action  Alternative 
Additions  from: 

0 

0 

0 

Low  Alternative 

0 

0 

0 

Moderate  Alternative 

3 

6 

6 

High  Alternative 

3 

6 

6 

Maximum  Alternative 

3 

6 

6 

NOTE:  Figures  are  the  projected  number  of  new  households  since  1983. 
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Agriculture 

Four  individual  ranch  operations  would  incur  sig¬ 
nificant  losses  of  earnings  with  a  change  of  land 
use  from  grazing  to  coal  development  (see  Land 
Use).  Under  both  the  High  and  Maximum  alterna¬ 
tives,  the  Salt  Wells  Livestock  Company  would  lose 
about  $15,000  per  year  through  leasing  of  the  Pio 
tract  (in  combination  with  the  Bean  Springs  PRLA). 
Under  the  Maximum  alternative,  leasing  of  the  Wil¬ 
liams  Fork  tract  would  cause  annual  losses  of 
about  $5,000  to  Jake  Hamill  and  $20,000  to  Frank 
Self.  In  addition,  combined  leasing  of  the  Horse 
Gulch,  Lay  Creek,  Signal  Butte,  and  Williams  Fork 
tracts  under  the  Maximum  alternative  would  cause 
annual  losses  of  about  $55,000  to  Gerald  Culver- 
well.  The  proportionate  loss  to  Frank  Self  would  be 
highly  significant;  proportionate  losses  to  the  other 
three  operations  would  be  of  moderate  significance. 
Conversion  of  the  Signal  Butte  Tract  would  not 
change  these  losses  because  they  would  be 
caused  by  the  initial  surface  mining. 

On  a  countywide  basis,  all  effects  of  new  coal 
development  on :  agriculture  would  be  insignificant. 
Combined  reductions  in  agricultural  earnings  from 
losses  of  grazing  land  and  conversion  of  irrigation 
water  and  cropland  to  industrial  and  urban  uses 
would  total  no  more  than  one  percent  in  any 
county. 


Local  Government  Finances 


Bonding  capacity  and  requirements  are  explained 
in  more  detail  and  specific  numbers  are  given  in 
Appendix  3.  Appendix  3  also  presents  a  discussion 
of  how  services  needed  by  the  community  (water, 
sewer,  hospitals  etc.)  have  been  assigned  a  dollar 
value  and  translated  into  improvements  require¬ 
ments.  The  discussion  of  bonding  capacity  as  com¬ 
pared  to  investment  requirements  can  be  construed 
in  a  very  broad  sense  to  evaluate  quality  of  life  for 
a  community  in  terms  of  facilities  and  services  pro¬ 
vided. 

In  the  analysis  here  and  the  detailed  analysis 
presented  in  Appendix  3,  priority  is  given  to  capital 
funding  because  the  costs  of  facilities  improve¬ 
ments  are  usually  the  most  difficult  to  meet  using 
local  resources.  However,  the  capital  analysis  is 
limited  to  communities  and  school  districts  because 
insufficient  data  has  been  obtained  on  special  dis¬ 
tricts  and  on  those  factors  other  than  population 
growth  which  determine  county  facilities  needs.  An 
analysis  of  annual  operating  revenues  and  expendi¬ 
tures  is  not  included  for  the  same  reason.  However, 
the  direct  revenue  contributions  by  the  mines  to  the 
various  jurisdictions  is  provided. 


Financial  stresses  are  likely  to  accompany  popu¬ 
lation  growth  under  the  No  Action  alternative  in 
Craig,  Meeker,  and  Kemmerer-communities  that 
either  have  little  excess  capacity  in  their  present 
facilities  or  have  committed  a  large  part  of  their  fi¬ 
nancial  resources  to  current  expansion  programs. 
Those  communities,  and  others  to  a  smaller  extent, 
would  have  potential  capital  improvements  require¬ 
ments  in  excess  of  their  projected  capacities  to 
incur  additional  debt.  Problems  of  an  opposite 
nature  may  appear  later,  especially  in  the  Uinta 
County  communities,  as  shrinking  oil  and  gas  activi¬ 
ty  leaves  unused  capacity  and  unpaid  debts  in  the 
hands  of  a  smaller  population. 

Under  the  leasing  alternatives,  counties,  commu¬ 
nities,  school  districts,  and  other  local  jurisdictions 
in  the  vicinity  of  the  new  mines  would  benefit  from 
increased  revenues,  both  from  taxes  paid  by  the 
mines  and  from  taxes  and  other  revenues  resulting 
from  induced  population  and  business  growth.  How¬ 
ever,  many  of  these  jurisdictions  would  face  sharply 
increased  capital  and  operating  costs  to  maintain 
their  facilities  and  services  at  adequate  levels. 
Costs  would  outweigh  benefits  for  most  of  the  com¬ 
munities. 

Revenue  and  cost  impacts  frequently  occur  in  dif¬ 
ferent  locations,  giving  rise  to  the  problem  of  mis¬ 
matches.  These  most  often  result  from  mining  im¬ 
pacts  such  as  the  new  Federal  coal  development. 
The  tracts  are  in  rural  areas,  and  revenues  from  the 
new  mines  would  go  to  counties.  However,  popula¬ 
tion  growth  would  occur  in  the  communities,  which 
would  bear  the  brunt  of  the  costs.  Therefore,  in  the 
absence  of  any  equalizing  mechanism,  some  juris¬ 
dictions  (mostly  counties)  would  gain,  while  others 
(mostly  communities)  would  lose. 

Payments  of  property  and  severance  taxes  and 
Federal  royalties  by  the  mines  would  be  sizable,  as 
can  be  seen  in  table  4-28.  They  would  range  from 
about  $5  million  annually  under  the  Low  alternative 
to  over  $100  million  under  the  Maximum  alternative. 
Between  70  and  75  percent  of  these  revenues 
would  be  retained  by  the  Federal  and  state  govern¬ 
ments,  but  significant  amounts  would  go  to  the 
counties  and  communities.  Carbon  County,  in  par¬ 
ticular,  would  receive  amounts  practically  equalling 
its  revenues  from  all  other  sources  under  the  Mod¬ 
erate,  High,  and  Maximum  alternatives.  Significant 
increases  would  also  be  realized  by  Moffat  County 
under  the  the  same  three  alternatives,  by  Rio 
Blanco  County  under  all  leasing  alternatives,  and  by 
Routt  and  Sweetwater  counties  under  the  High  and 
Maximum  alternatives.  Of  the  Colorado  communi¬ 
ties,  only  Craig  would  receive  major  benefits,  and 
only  under  the  Maximum  alternative.  Although  the 
exact  amounts  going  to  Wyoming  communities 
cannot  be  estimated,  it  is  likely  that  Rawlins,  at 
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TABLE  4-28 


DIRECT  MINE  TAXES 
(Thousand  dol lars) 


Low 

Moderate 

High 

Maximum 

Al ternatl ve 

Alternative 

Alternative 

A 1 ternatl ve 

Revenues 


Property  taxes 

$  628 

$18,846 

$21 ,597 

$25,146 

Severance  Taxes 

1 ,647 

27,402 

33,763 

41 ,529 

Federal  royalties 

2,623 

15,982 

24,946 

37,615 

Distribution 

United  States 

1,312 

7,991 

12,473 

18,807 

Colorado 

1,158 

4,963 

9,977 

17,005 

Wyoml  ng 

1,188 

27,423 

31,585 

36,7  98 

Moffat  County 

0 

1,025 

2,153 

3,462 

Rio  Blanco  County 

454 

858 

858 

858 

Routt  County 

56 

56 

624 

1,050 

Carbon  County 

0 

17,745 

17,745 

20,839 

Sweefwater  County 

548 

548 

2,869 

2,869 

Ul  nta  County 

0 

311 

31 1 

311 

Cra  1  g 

0 

66 

161 

301 

D  i  ncsaur 

0 

6 

14 

26 

Meeker 

20 

38 

38 

38 

Rangel  y 

20 

38 

38 

38 

Hayden 

1 

1 

6 

9 

Oak  Creek 

0 

0 

3 

5 

Stearboat  Springs 

3 

3 

28 

43 

Yampa 

0 

0 

1 

2 

Wyoming:  All  local  governments 

100 

839 

1,030 

1,325 

Commun  I  ties 

38 

319 

392 

504 

NOTES:  Maybell,  Milner,  and  Ph Ippsburg  are  unincorporated  and  would  not  be  Included  In 

dl  strlbut  Ions . 

Wyoming  distribution  formulas  are  too  complex  to  permit  estimates  of  distributions  to 

% 

Individual  communities. 
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least,  would  obtain  a  generous  increase  under  all 
but  the  Low  alternative.  Additionally,  part  of  the 
funds  accruing  to  state  governments  would  become 
available  to  the  affected  areas  through  impact 
grants.  However,  as  stated  earlier,  these  tax  bene¬ 
fits  would  fall  short  of  the  added  costs  resulting 
from  population  growth  in  most  communities. 

Impacts  to  the  communities  would  be  expressed 
in  the  lack  of  services.  Services  which  could  be 
lacking  include  educational,  medical,  water  and 
sewer,  park,  and  recreation  facilities,  among  other 
items.  These  have  been  assigned  a  dollar  value  as 
described  in  Appendix  3. 

Potential  shortfalls  in  facilities  could  vary,  de¬ 
pending  on  what  services  the  communities  decided 
to  provide  and  which  they  decided  were  not 
needed  as  badly. 

Due  to  this  uncertainty,  the  system  outlined  in 
Appendix  3  has  identified  the  total  value  of  facilities 
needed  (in  terms  of  bonding  requirements)  and  the 
ability  of  communities  to  provide  these  services  for 
themselves  (in  terms  of  bonding  capacity).  Current 
allocation  systems  for  each  of  the  states  for  disper¬ 
sal  of  their  50  percent  share  of  the  Federal  rev¬ 
enues  from  coal  leasing  have  been  considered  in 
the  analysis.  The  shortfalls  identified  in  bonding  ca¬ 
pacity  could  be  lessened  by  any  one  of  the  poten¬ 
tial  mitigation  measures  discussed  later  in  this  sec¬ 
tion. 

The  capital  funding  analysis  in  Appendix  3  com¬ 
pares  the  (1)  estimated  costs  of  community  and 
school  district  capital  improvements  that  would  be 
required  to  serve  the  increased  population  and 
business  activity  with  (2)  additions  to  the  legal  abili¬ 
ty  of  the  jurisdictions  to  issue  general  obligation 
bonds.  Its  purpose  is  to  show  how  much  of  the  ex¬ 
pected  capital  costs  could  be  met  from  local  fund¬ 
ing  sources.  Local  bonding  capacity  has  been  used 
because  it  shows  the  ability  of  the  community  to 
take  care  of  itself.  Impact  funds  or  other  special 
sources  of  capital  may  or  may  not  be  available  to 
the  communities  when  needed.  The  requirements 
for  capital  improvements  are  rough  estimates  only, 
but  they  highlight  those  jurisdictions  that  could  be 
expected  to  have  fiscal  problems  if  these  develop¬ 
ments  occur. 

Capital  costs  can  be  significant  in  two  ways:  their 
percentage  relationship  to  the  additional  bonding 
capacity  and  their  effects  on  already  existing  imbal¬ 
ances  between  capital  needs  and  the  ability  to  fi¬ 
nance  them.  High  percentage  relationships  show 
that  the  costs  of  growth  would  greatly  exceed  the 
increase  in  the  ability  to  pay  for  it.  This  would  occur 
in  many  of  the  jurisdictions.  However,  these  per¬ 
centage  effects  are  most  significant  when  a  deficit 
already  exists  between  bonding  capacity  and  capi¬ 
tal  requirements,  and  those  cases  can  be  identified 


by  comparing  figures  for  the  No  Action  alternative. 
Craig,  Meeker,  Hayden,  Oak  Creek,  and  South  Su¬ 
perior  are  the  communities  that  may  have  difficulty 
in  financing  their  needs  through  additional  bonding, 
either  because  they  would  need  major  facilities  ex¬ 
pansions  or  because  recent  projects  have  already 
consumed  their  bonding  capacity.  Therefore,  it  is 
these  communities  that  would  be  the  most  adverse¬ 
ly  affected  financially  by  the  proposed  leasing.  Con¬ 
version  of  the  Signal  Butte  Tract  would  increase 
these  effects  but  would  not  change  their  level  of 
significance. 


Other  Economic  Effects 


The  following  effects  would  occur  with  new  Fed¬ 
eral  coal  development.  However,  the  large  number 
of  factors  influencing  them  makes  a  quantitative 
analysis  impossible. 

Like  any  major  development,  new  Federal  leasing 
would  have  both  positive  and  negative  effects  on 
local  business  communities.  Both  increased  popula¬ 
tion  and  local  purchasing  by  the  mines  would  add 
to  the  volume  of  business.  However,  this  added 
volume  would  likely  induce  the  development  of  new 
shopping  centers  and  the  entrance  of  new 
branches  of  national  retail  chains,  providing  in¬ 
creased  competition  to  local  merchants.  Local  con¬ 
sumers  would  benefit  from  the  added  competition 
and  a  greater  variety  of  available  shopping.  Busi¬ 
nesses  would  suffer  from  increased  wage  competi¬ 
tion  as  high  paying  construction  and  mine  jobs 
drew  some  employees  from  local  stores  and  raised 
general  wage  levels. 

New  coal  development  would  be  likely  to  cause 
or  worsen  local  inflation  in  those  communities  ex¬ 
periencing  rapid  population  growth.  Lack  of  local 
price  data  prevents  quantification  of  those  effects. 
They  are  usually  most  acute  in  the  area  of  housing, 
and  they  most  severely  affect  those  groups  in  the 
population  having  low  or  fixed  incomes. 

Increased  coal  development  would  aggravate  the 
region’s  already  heavy  dependence  on  the  energy 
minerals  industry.  Such  an  occurrence  is  probably 
inevitable,  given  the  existing  resource  base  and 
small  population.  In  those  areas  that  are  already 
highly  dependent  on  the  coal  industry,  it  would 
have  a  stabilizing  effect.  However,  in  other  parts  of 
the  region  it  can  obviously  lead  to  future  problems. 
At  the  end  of  the  mine  lives  the  region’s  economy 
would  shrink,  with  resulting  losses  of  employment 
and  population,  unless  other  developments  oc¬ 
curred  that  would  take  the  place  of  these  mines. 
Developments  that  far  in  the  future  are  impossible 
to  predict  now;  in  any  event,  it  is  unlikely  that  they 
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could  completely  replace  an  economic  element  as 
large  as  coal  development.  Further  planning  for 
public  and  private  developments  should  take  into 
account  the  inherent  economic  instability  that  de¬ 
pendence  on  a  single  industry  creates  and  the  diffi¬ 
culty  of  replacing  such  a  large  economic  base  with 
other  activities. 


Unavoidable  Adverse  Effects 


All  adverse  effects  described  in  this  analysis 
must  be  considered  unavoidable  because  there  are 
no  mitigation  measures  that  would  be  automatically 
enforced.  Some  of  the  effects  probably  would  be 
mitigated,  but  where  and  to  what  extent  cannot  be 
estimated.  Under  the  Low  alternative  the  significant 
adverse  effects  would  include  increased  housing 
needs  at  Rangely  (in  combination  with  baseline  de¬ 
mands).  Under  the  Moderate  alternative,  significant 
adverse  effects  would  include  financial  strains  at 
Meeker  and  Craig,  and  housing  needs  at  Meeker 
and  Rangely  (in  combination  with  baseline).  Under 
the  High  alternative,  they  would  include  population 
growth  and  housing  needs  at  South  Superior,  Ran¬ 
gely,  Meeker,  Craig,  Hayden,  Maybell,  and  Oak 
Creek;  financial  effects  at  Meeker,  South  Superior, 
Craig,  Hayden,  and  Oak  Creek;  and  losses  to  one 
ranch  operation.  The  Maximum  alternative  would 
cause  significant  population  growth  and  housing 
needs  at  Rangely,  Meeker,  Maybell,  Baggs-Dixon, 
South  Superior,  Craig,  Hayden,  and  Oak  Creek;  fi¬ 
nancial  effects  at  Meeker,  Craig,  Hayden,  Oak 
Creek,  and  South  Superior;  and  losses  to  two  ranch 
operations. 


Short-Term  Use  vs.  Long-Term 
Productivity 

The  highly  significant  losses  to  one  ranching  op¬ 
erator  under  the  Maximum  alternative  might  be  long 
term  if  they  forced  him  out  of  business.  All  of  the 
other  effects  described  in  Unavoidable  Adverse  Ef¬ 
fects  would  be  short  term  because  they  would  be 
the  adjustments  in  facilities  and  services  required 
for  larger  poulations  (except  for  losses  to  the  other 
three  individual  ranchers,  which  would  last  for  the 
lives  of  the  mines).  In  addition,  there  would  be  sig¬ 
nificant  beneficial  effects,  all  of  which  would  exist 
only  during  the  lifetimes  of  the  mines.  Under  all  al¬ 
ternatives  these  would  include  beneficial  financial 
effects  from  population  growth  in  Dinosaur  and 
Rangely.  Under  the  Low  alternative  they  would  also 
include  increased  coal  production  and  tax  revenues 
in  Rio  Blanco  County.  Under  the  Moderate  alterna¬ 
tive  they  would  include  employment  and  income 


growth  in  Carbon  County  and  increased  coal  pro¬ 
duction  and  tax  revenues  in  Carbon  and  Rio  Blanco 
counties.  Under  the  High  and  Maximum  alterna¬ 
tives,  they  would  include  employment  growth  in 
Carbon  and  Moffat  counties  and  increased  coal 
production  and  tax  revenues  in  Moffat,  Rio  Blanco, 
Routt,  Carbon,  and  Sweetwater  counties. 

In  the  long  term,  productivity  in  the  region  would 
be  increased  through  infrastructure  improvements 
and  growth  and  diversification  of  local  business. 
However,  losses  in  economic  activity  resulting  from 
eventual  termination  of  the  mines,  unless  replaced 
by  other  economic  growth,  would  make  that  pro¬ 
ductivity  of  no  further  value  after  the  mines  close. 


Irreversible  or  Irretrievable 
Commitments  of  Resources 


None  of  the  significant  economic  effects  would 
be  irreversible  or  irretrievable. 


Potential  Mitigation 

Federal  contributions  to  the  mitigation  of  eco¬ 
nomic  effects  brought  about  by  Federal  leasing  and 
land  ownership  take  the  form  of  monies  returned  to 
the  state  and  local  governments.  Specific  spending 
and  distribution  decisions  are  properly  left  to  the 
state,  county,  and  community  levels.  The  Federal 
government  returns  50  percent  of  all  royalties,  bo¬ 
nuses,  and  other  mineral  revenues  to  the  state.  In 
Colorado,  the  state  redistributes  50  percent  of 
these  funds  to  the  affected  local  areas  (up  to  an 
annual  limit  of  $800,000  per  county).  In  Wyoming, 
about  30  percent  of  the  funds  are  redistributed, 
mostly  through  special  purpose  capital  construction 
programs.  Distribution  of  a  larger  proportion  of 
these  funds  to  communities  could  help  mitigate  im¬ 
pacts.  Local  governments  also  receive  funds  as 
Payment  in  Lieu  of  Taxes  in  counties  containing 
large  proportions  of  Federal  lands. 

Severance  taxes  imposed  by  the  states  are  also 
used  for  economic  and  social  mitigation.  In  addi¬ 
tion,  towns  and  counties  have  authority  to  impose 
zoning  and  to  negotiate  tax  prepayment  and  other 
arrangements  with  industries  for  these  purposes. 

Preparation  for  economic  impacts  requires  lead 
time.  Local  governments,  highway  departments, 
etc.  should  be  informed  of  new  plans  and  changes 
in  plans  by  companies  and  Federal  agencies  far 
enough  in  advance  to  allow  construction  of  addi¬ 
tional  facilities  ahead  of  the  demand  (or  cancella¬ 
tion  of  preparations  before  they  are  irretrievably 
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committed).  Likewise,  timing  of  Federal  actions  so 
that  they  do  not  occur  simultaneously  with  other 
large  private  or  public  developments  would  keep 
local  growth-related  problems  from  becoming  ex¬ 
cessive. 


SOCIAL  IMPACTS 


Social  change  by  its  very  nature  is  a  constantly 
occurring,  complex  process  which  affects  persons 
differently,  depending  upon  their  places  in  the  exist¬ 
ing  social  structure;  their  individual  characteristics, 
attitudes,  and  preferences;  and  the  type  and  rate  of 
change  taking  place.  Some  persons,  or  categories 
of  persons,  will  gain.  Others  will  lose,  and  still 
others  may  be  untouched  by  particular  social 
changes. 

This  winner-loser  situation  means  that  BLM  deci¬ 
sions  will  play  favorites  among  various  affected 
groups,  for  some  will  suffer  irretrievable  losses: 
teenagers  who:  get  into  trouble  because  of  family 
tensions  caused  by  crowding  in  unsatisfactory 
housing,  small  storekeepers  wiped  out  by  an  in¬ 
coming  chain  store,  elderly  folk  living  in  rental 
apartments  whose  rent  rises  beyond  their  means, 
women  trapped  in  the  loneliness  of  transiency, 
ranchers  whose  traditional  social  power  is  lost,  and 
others.  Such  losses  are  offset  by  gains  for  others 
more  fortunately  placed. 

Precisely  who,  or  how  many,  will  be  losers  is  un¬ 
known  relative  to  each  alternative,  but  such  losses 
are  unavoidable.  Decisionmakers  must  therefore  be 
aware  of  these  human  costs  and  seek  to  minimize 
them  where  possible,  understanding  that  any  deci¬ 
sion  will  inevitably  favor  some  persons  and  groups 
over  others.  Any  decisions  made  thus  involve  moral 
considerations  as  well  as  purely  objective  factors. 

Annual  population  growth  rate  is  the  best  availa¬ 
ble  single  indicator  of  degree  of  social  impacts  of 
energy  development  upon  communities.  It  is  as¬ 
sumed  that  annual  growth  or  decline  of  less  than  1 
percent  produces  no  social  impacts;  it  therefore  is 
not  shown.  Growth  rates  between  1  and  4  percent 
are  ranked  as  producing  low  impacts;  between  4.1 
and  8  percent,  moderate  impacts;  between  8.1  and 
13  percent,  high  impacts;  and  more  than  13  per¬ 
cent,  severe  impacts.  These  categories  are  an 
effort  to  bracket  the  judgments  of  social  research¬ 
ers,  whose  estimates  of  severe  social  impact  occur 
in  a  range  from  5  to  15  percent  annual  growth. 

Such  rates,  of  course,  are  only  a  rough  surrogate 
for  actual  social  impacts.  They  are  subject  to  errors 
to  the  extent  that  the  baseline  population  projec¬ 
tions  turn  out  to  be  incorrect.  Also,  as  discussed  in 


Chapter  3,  a  number  of  possible  modifying  factors 
exist  for  any  given  community. 

Table  4-29  portrays  annual  growth  rate  estimates 
for  each  community  of  the  study  area  under  the  No 
Action  alternative.  This  table  indicates  that  Craig, 
Dinosaur,  Meeker,  and  Rangely  in  Colorado  are  ex¬ 
pected  to  continue  growing  at  variously  significant 
rates  through  1995.  For  those  years  in  which  the 
table  shows  low  impacts  for  these  four  communi¬ 
ties,  the  principal  effects  would  be  a  greater  diversi¬ 
fication  of  social  power,  an  increase  in  outside 
social  and  economic  linkages,  and  changes  toward 
more  formalization  of  social  processes.  A  gradual 
shift  would  occur  toward  more  secondary  interac¬ 
tions  in  many  services  and  other  aspects  of  social 
relationships. 

Assuming  Aquatrain  construction,  Craig  is  expect¬ 
ed  to  have  moderate  social  impacts  between  1985 
and  1990  from  baseline  growth  alone,  and  a  de¬ 
cline  to  low  impacts  in  1990-92.  Dinosaur  is  project¬ 
ed  to  have  moderate  impacts  until  1985,  but  its 
greatest  baseline  growth  should  occur  in  1990-92 
due  to  expected  oil  shale  activity  nearby  in  Utah. 
The  present  positive  attitudes  toward  growth  will 
probably  continue  in  Dinosaur  throughout  the  study 
period. 

Rangely’s  baseline  social  impacts  are  expected 
to  be  moderate  over  the  entire  period  to  1995.  Be¬ 
cause  of  its  persistent,  moderately  large  growth, 
Rangely’s  impacts  would  occur  at  a  more  rapid  rate 
and  produce  additional  conflicts,  especially  be¬ 
tween  stable  residents  and  transient  workers. 

Assuming  resumption  of  Piceance  Basin  oil  shale 
activity,  Meeker  will  overcome  its  present  slump 
and  experience  baseline  impacts  of  high  to  severe 
significance  through  1995.  Its  longer-term  high  to 
severe  social  impacts  would  be  mostly  in  the  form 
of  family  discomforts  and  stresses  from  housing, 
facilities,  and  services  shortages,  along  with  in¬ 
creased  traffic  congestion  and  other  factors.  Addi¬ 
tionally,  there  is  potential  for  considerable  conflict 
within  the  community  between  those  favoring  and/ 
or  profiting  from  growth  and  those  resisting  such 
growth.  As  in  Rangely,  transient  workers,  in  particu¬ 
lar,  are  not  well  integrated  (or  welcomed).  Women 
and  teen-age  youth  would  also  be  subject  to  nega¬ 
tive  social  integration  problems. 

Routt  County  communities,  except  for  Steamboat 
Springs  (with  its  growing  ski  industry)  and  Oak 
Creek,  are  not  expected  to  continue  significant  ba¬ 
seline  growth  during  the  study  period. 

In  Wyoming,  Carbon  and  Sweetwater  County 
communities  will  in  general  show  small  proportion¬ 
ate  population  growth  through  2000.  The  communi¬ 
ties  located  in  the  Overthrust  Belt  of  Wyoming 
(Kemmerer-Diamondville,  Lyman-Mountain  View, 
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TABLE  4-29 

BASELINE  GROWTH  (NO  ACTION  ALTERNATIVE) 


Percent 

Percent 

Percent 

Per  oent 

Percent 

Annual 

Annual 

Annual 

Annual 

Annual 

Growth  Rate 

Growth  Rate 

Growth  Rate 

Growth  Rate 

Growth  Rate 

Population  Population 

1980  -  1985  Population 

1985  -  1990 

Population 

1990  -  1992 

Population 

1992  -  1995 

Population 

1995  -  2000 

1980_ 1985  Percent  Impact  1990  Percent  Impact  1992  Percent  Impact  1995  Percent  Impact  2000  Percent  Impact 


COLORADO 

Mof  fat  County 


Craig 

10,239 

1 1,220 

1.8 

L 

13,780 

4.2 

M 

13,410 

1.3 

L 

13,990 

1 .4 

L 

13,990 

— 

— 

Maybel 1 

240 

230 

— 

— 

280 

4.0 

L 

280 

— 

— 

290 

1 .2 

L 

300 

3.4 

L 

D 1  ncsaur 

312 

420 

6.1 

M 

490 

3.1 

L 

610 

11.6 

H 

640 

1 .6 

L 

660 

3.1 

L 

Rio  Blanco  County 

Rangel y 

2,126 

2,730 

5.1 

M 

3,360 

4.2 

M 

3,820 

6.6 

M 

4,650 

6.8 

M 

4,590 

— 

— 

Meeker 

2,369 

2,650 

2.3 

L 

4,960 

13.4 

S 

6,330 

13.0 

H 

8,570 

10.6 

H 

7,440 

-2.8 

L 

Routt  County 

Steantoat  Springs 

6,480 

7,990 

4.3 

M 

9,090 

2.6 

L 

9,320 

1  .2 

L 

9,690 

1  .3 

L 

10,580 

1  .8 

L 

Hayden 

1 ,647 

2,220 

6.2 

M 

2,770 

4.5 

M 

2,770 

— 

— 

2,820 

— 

— 

2,950 

— 

— 

Oak  Creek 

890 

1  ,200 

6.2 

M 

1  ,370 

2.7 

L 

1 ,390 

1  .5 

L 

1  ,410 

— 

— 

1  ,440 

— 

— 

Yampa 

450 

540 

3.7 

L 

550 

— 

— 

550 

— 

— 

560 

— 

— 

560 

— 

_ 

Ph Ippsburg 

200 

190 

-1  .0 

L 

210 

2.0 

L 

210 

— 

— 

210 

— 

— 

210 

— 

_ 

MI  1 ner 

150 

190 

4.8 

M 

200 

1 .0 

L 

200 

— 

— 

200 

— 

— 

200 

— 

— 

WYOMING 

Carbon  County 

Rawl  1  ns 

11,547 

10,430 

-1  .9 

L 

10,740 

— 

— 

10,860 

— 

— 

1  1,1  30 

— 

— 

12,5  70 

2.5 

L 

Baggs 

515 

490 

— 

— 

500 

— 

— 

500 

— 

— 

510 

— 

— 

540 

1  .1 

L 

Sweetwater  County 

Pol  nt  of  Rocks 

210 

210 

— 

— 

210 

— 

— 

210 

— 

— 

210 

— 

— 

210 

— 

_ 

South  Superior 

586 

580 

— 

— 

610 

1  .0 

L 

610 

— 

— 

620 

— 

— 

620 

— 

— 

Rock  Springs 

19,454 

20,620 

1 .2 

L 

21 ,470 

— 

— 

21,400 

— 

— 

21,520 

— 

— 

21,760 

— 

— 

Green  River 

1 2,807 

13,410 

— 

— 

13,570 

— 

— 

1 3,480 

— 

— 

13,560 

— 

— 

13,740 

— 

— 

Uinta  County 

Kemmerer^DI  amondvl  1  le 

4,273 

7,940 

13.2 

S 

7,260 

-1  .7 

L 

8,140 

5.9 

M 

8,910 

3.1 

L 

9,240 

— 

— 

Lincoln  County 

Evanston 

6,421 

1  1  ,650 

12.7 

H 

10,220 

-2.5 

L 

10,620 

2.0 

L 

10,800 

— 

— 

10,400 

— 

— 

Lyman-Mountatn  View 

2,912 

4,240 

7.8 

M 

3,890 

-1 .7 

L 

3,970 

1  .0 

L 

4,030 

— 

— 

3,890 

— 

— 

-  =  Less  than  1?  (no  Impacts) 

L  =  Low  Impacts  (1  -  A%) 

M  =  Moderate  Impacts  (4.1  -  8$) 

H  =  High  Impacts  (8.1  -  13Jf) — significant 
S  =  Severe  Impacts  (over  13j) — significant 
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and  Evanston)  will  probably  grow  at  a  rapid  rate 
until  1985.  After  a  slump  between  1985  and  1990, 
they  are  expected  to  continue  to  have  social  im¬ 
pacts  from  low  to  moderate  growth  until  1992  be¬ 
cause  of  oil  and  gas  development  in  the  Overthrust 
Belt.  After  1992  these  communities  are  expected  to 
remain  stable  with  respect  to  baseline  growth. 

Social  impacts  for  these  Overthrust  Belt  towns 
will  consist  of  a  continuation  of  the  processes  of 
formalization,  deterioration  (later  catching  up)  of 
physical  facilities,  community  services  lag,  etc. 
Some  of  the  potential  social  mitigations  suggested 
at  the  end  of  this  section  could  modify  the  worst 
levels  of  these  problems  for  these  towns  (as  well 
as  for  Meeker),  assuming  prompt  action,  especially 
with  respect  to  the  human  costs  for  transients, 
women,  and  youth. 

Because  of  recent  (and  current  in  some  cases) 
boom  conditions,  all  of  the  study  communities  are 
better  prepared  for  social  changes  than,  for  in¬ 
stance,  Rock  Springs  and  Craig  were  in  1970.  For¬ 
malization  of  controls  and  services,  installation  in 
many  instances  of  more  adequate  physical  facili¬ 
ties,  and  diversification  of  power  and  local  govern¬ 
mental  representation  have  occurred  in  the  larger 
towns  and  have  progressed  according  to  size  and 
recent  impacts  for  the  smaller  towns.  Citizens  gen¬ 
erally  have  become  more  accepting  of,  and  often 
positive  toward,  additional  growth.  Attitudes  toward 
cultural  differences  are  less  resistant  than  prior  to 
1970.  It  is  likely  that  negative  stereotyping  of  tran¬ 
sient  workers  has  also  lessened,  except  in  the 
Meeker  and  Rangely  areas. 

For  all  communities  affected,  social  advantages 
would  accrue  to  some  of  the  local  people,  and  the 
community  would  benefit  from  improved  ability  to 
respond  to  certain  kinds  of  needs  (mental  health, 
for  example)  and  a  better  variety  of  employment 
opportunities. 

To  summarize,  several  communities  will  experi¬ 
ence  substantial  additional  growth  until  the  year 
2000  from  causes  other  than  the  proposed  coal 
leasing  actions.  Social  problems  will  probably  be 
^  manageable,  however,  except  for  Meeker,  Kem- 
merer-Diamondville,  and  Evanston.  For  these  three, 
it  is  likely  that  social  pressures  will  develop  for  tem¬ 
porary  periods  of  time.  Meeker  will  have  sustained 
rapid  growth  for  about  10  years,  followed  by  a  de¬ 
cline,  and  the  decline,  though  small  in  population 
lost,  may  be  felt  more  negatively  because  of  the 
longer  period  of  growth  preceding  the  decline. 

The  four  leasing  alternatives  would  result  in  addi¬ 
tional  impacts.  Tables  4-30  through  4-33  show 
which  communities  would  be  affected,  in  which 
years  and  to  what  degree,  by  the  Low,  Moderate, 
High,  and  Maximum  alternatives. 


The  growth  estimates  are  computed  from  predict¬ 
ed  construction  and  mining  employment,  plus  sec¬ 
ondary  employment  generated  by  these,  from  the 
beginning  of  construction  until  full  production  is 
reached  for  the  various  tracts.  The  general  patterns 
of  these  components  were  described  in  Chapter  3. 

Since  the  leasing  alternatives  are  cumulative, 
each  higher  alternative  contains  all  the  social  im¬ 
pacts  of  all  lower  alternatives  plus  additional  ones 
in  the  form  of  either  greater  impacts  on  some  of 
the  same  communities,  or  impacts  on  additional 
communities,  or  both. 

Two  Colorado  and  two  Wyoming  communities 
would  experience  social  impacts  under  the  Low  al¬ 
ternative.  For  Rangely  and  Dinosaur  in  Colorado, 
social  impacts  would  be  moderate  to  high  for  1991 
and  1993,  with  growth  continuing  more  slowly  in 
1994,  as  shown  by  table  4-30.  Currently,  both  have 
poor  ability  to  absorb  new  growth  because  of  facili¬ 
ties  and  housing  shortages.  However,  both  towns 
have  accepted  the  idea  of  growth,  and,  except  for 
some  recent  negativism  toward  transients  in  Ran¬ 
gely,  social  conflicts  would  be  unlikely  to  develop. 

South  Superior,  Wyoming,  is  an  incorporated 
small  town  which  struggled  for  existence  in  the 
years  between  the  initiation  of  dieselized  railroads 
(about  1950)  and  the  start  of  the  Jim  Bridger  plant 
and  coal  mine  in  the  early  1970’s.  Although  physi¬ 
cal  facilities  and  community  services  are  limited, 
the  local  residents,  like  those  of  Rangely,  have  long 
been  positive  toward  growth  and  are  familiar  with 
the  life  styles  associated  with  energy  development. 
Its  small  though  steady  growth  from  the  Low  alter¬ 
native  would  not  be  likely  to  produce  any  serious 
social  difficulties  and  in  all  likelihood  would  be  wel¬ 
comed. 

Point  of  Rocks,  Wyoming,  an  unincorporated  trail¬ 
er  village  on  Highway  1-80  at  the  turn-off  to  Bridger 
Plant  road,  has  only  one  truck-stop  type  general 
store  and  cafe.  The  community  grew  to  its  present 
size  with  construction  of  the  Bridger  facility.  Pres¬ 
ently,  this  community  has  a  low  degree  of  social 
cohesion.  Its  largely  male  population  orients  to 
shopping  and  entertainment  in  Rock  Springs.  The 
lack  of  social  amenities  would  mean  that  mostly 
transient  trailer  dwellers  would  choose  that  loca¬ 
tion,  with  few  social  effects  other  than  some  crowd¬ 
ing  of  the  trailer  park  itself.  The  few  family  groups, 
transient  or  not,  would  certainly  seek  each  other 
out  for  sociability,  with  resulting  formation  of  basi¬ 
cally  primary  type  groups  in  which  persons  would 
come  and  go  but  the  groups  would  be  maintained 
for  periods  of  time.  Such  an  informal  system  would 
fill  some  social  needs,  but  a  heavy  reliance  on 
Rock  Springs  for  formal  needs  (e.g.,  church,  social 
services,  schools)  would  continue. 
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TABLE  4-30 


ANNUAL  COMMUNITY  GROWTH— LOW  ALTERNATIVE 


Community 


1990 

Base  I  I ne 


Peroen+|  Impact 

Growth  I  Level 


Rangely 

| 

— 

3,590 

j  6.8 

1 

Dinosaur 

|  550 

|  4.9 

1 

South  Superior! 

610 

|  610 

1  1  *1 

1 

L 

|  2.8 

1 

Point  of  Rocks| 

210 

210 

1  .0  L 


1991 

Base  I  I ne 


Percent  I  Impact 

Growth  I  Level 


1  .4  L 


1992 

Base  I  I ne 


Percent  I  Impact 

Growth  I  Leve I 


610 

1  .8  L 

210 

1  .4  L 


1993 

Base  I  I ne 


Peroerrt|  Impact 
Growth  I  Leve I 


4.9 


2.1 


1994 

Base  I  I ne 


Percent  | 
Growth  I 


I mpact 
Level 


4,097 

1 

4,374 

M 

1 

1 

1 .3 

620 

1 

1 

630 

H 

1 

1 

3.0 

610 

1 

1 

610 

L 

1 

1 

— 

210 

1 

1 

210 

L 

1 

L 

1  .0 

1995 

Base  I  I ne 


Percent  |  Impact 
Growth  I  Level 


1996 

Base  I  I ne 


Percent  |  Impact 
Growth  I  Leve I 


1997 

Base  I  I ne 


Percent|  Impact 
Growth  |  Level 


1998 

Base  I  I ne 


Percent!  Impact 
Growth  |  Level 


1999 

Base  I  I ne 


Percent!  Impact 
Growth  |  Level 


2000 

Base  I  I ne 


Percent!  Impact 
Growth  |  Leve I 


—  =  Less  than  1?  (no  Impacts) 

L  =  Low  Impacts  (1  -  4$) 

M  =  Moderate  Impacts  (4.1  -  8?) 

H  =  High  Impacts  (8.1  -  13$) — significant 
S  =  Severe  Impacts  (>13$) — significant 


TABLE  4-31 


ANNUAL  COhMUNITY  GROWTH— MODERATE  ALTERNATIVE 


1990 

Base  I  I ne 


1991 

Basel  I ne 


1992 

Basel  I ne 


1993 

Base  I  I ne 


1994 

Base  I  I ne 


1995 

Base  I  I ne 


1996 

Base  I  I ne 


1997 

Basel Ine 


1998 

Base  I  I ne 


1999 

Base  I  I ne 


2000 

Basel Ine 


Commu  n I ty 


Percent!  Impact 
Growth  |  Level 


Percent!  Impact 
Growth  |  Level 


Peroent|  Impact 
Growth  |  Level 


Percent!  Impact 
Growth  |  Level 


Percent!  Impact 
Growth  |  Leve I 


Percent!  Impact 
Growth  |  Level 


Percent!  Impact 
Growth  |  Leve  I 


Peroent|  Impact 
Growth  |  Level 


Peroent|  Impact 
Growth  |  Leve I 


Peroenf|  Impact 
Growth  |  Level 


Percent!  Impact 
Growth  |  Leve I 


Rangely  i 

1 

3 

,590 

1 

1 

4,097 

1 

4 

,374 

1 

1 

1 

1 

1 

1 

1 

1 

— 

— 

1 

1 

6.8 

M 

1 

1 

— 

— 

1 

1 

4.9 

M 

1 

1 

1 .3 

L 

1 

1 

1 

1 

— 

1 

Dinosaur 

1 

1 

550 

1 

1 

1 

1 

620 

1 

1 

630 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

— 

— 

1 

1 

4.9 

M 

1 

1 

— 

— 

1 

1 

10.6 

H 

1 

1 

3.0 

L 

1 

1 

1 

1 

1 

— 

South 

1 

Super  lor  | 

610 

1 

1 

610 

1 

1 

610 

1 

1 

610 

1 

1 

610 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1  .1 

L 

1 

1 

2.8 

L 

1 

1 

1  .8 

L 

1 

1 

2.1 

L 

1 

— 

— 

1 

1 

1 

1 

1 

— 

Pol  nt 

1 

of  Rocks| 

210 

1 

1 

210 

1 

1 

210 

1 

1 

210 

1 

1 

210 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 .0 

L 

1 

1 

1  .4 

L 

1 

1 

1 .4 

L 

1 

1  .4 

L 

1 

1 

1  .0 

L 

1 

1 

1 

— 

Cra  1  g 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

13,603 

1  .1 

L 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Maybe 

1 

1  | 

1 

1 

280 

1 

1 

1 

1 

283 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

L 

1 

I 

2.9 

L 

1 

I 

1 

1 

2.8 

L 

1 

I 

J 

1 

1 

1 

1 

1 

—  — 

—  «  Less  than  1$  (no  Impacts) 

L  =  Low  Impacts  (1  -  4$) 

M  *  Moderate  Impacts  (4.1  -  8$) 

H  =  High  Impacts  (8.1  -  13$) — significant 
S  =  Severe  Impacts  (>13$) — significant 
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Six  additional  towns  would  be  socially  affected  by 
the  Moderate  alternative,  as  shown  in  table  4-31. 
Except  for  Rawlins  (and  Meeker  in  1991),  none  of 
these  would  suffer  more  than  minor  impacts,  and 
these  only  for  a  year  or  two,  all  easily  managed. 
Meeker’s  low  moderate  growth  in  1991  would  be 
more  significant  because  of  an  expected  high  base¬ 
line  growth  for  the  several  years  surrounding  1991. 

Rawlins  would  have  moderate  growth  in  1991 
and  slower  growth  in  1992,  but  it  would  be  highly 
significantly  affected  socially  in  1993  by  almost  21 
percent  growth;  the  growth  rate  would  drop  back  to 
moderate  in  1994.  If  this  pattern  were  expected  in 
advance,  the  town  would  likely  do  little  more  than 
plan  for  a  temporary  bulge  in  housing  and  services 
for  that  year.  Social  structures  would  be  hard 
pressed  to  manage  the  overloads  while  maintaining 
a  more  orderly  change  to  absorb  the  steady  moder¬ 
ate  growth,  though  again  advance  planning  would 
help. 

Rawlins  is  already  an  important  regional  center. 
Outside  social  and  economic  linkages  and  other 
processes  of  urbanization  would  continue.  Second¬ 
ary  social  relationships  would  continue  to  multiply. 
Small  neighborhood  primary  groups  would  tend  to 
augment  some  decline  in  other  primary  forms.  Spe¬ 
cific  interest  groups  (such  as  hobby  clubs  and  polit¬ 
ical  action  groups)  would  become  more  numerous 
and  partially  replace  less  formal  and  more  general¬ 
ized  friendship  patterns  typical  of  smaller  towns. 

It  should  be  noted  that  the  High  and  Maximum  al¬ 
ternatives  would  prove  considerably  more  socially 
disruptive  for  Rawlins.  The  years  1991  and  1993,  in 
particular,  would  strain  social  structures  drastically, 
especially  in  view  of  the  lesser  but  ongoing  growth 
in  prior  years.  Most  of  the  influx  would  consist  of 
families  who  would  use  social  institutions  such  as 
churches  and  schools  and  would  require  single¬ 
family  housing  for  periods  of  a  year  or  more.  Atti¬ 
tudes  and  values  are  already  diversified,  so  con¬ 
flicts  in  these  would  probably  not  be  major.  Howev¬ 
er,  social  services  and  formal  social  controls  would 
be  overloaded. 

Remoteness  from  large  cities,  retention  of  social 
values  and  patterns  from  still-fresh  frontier  histor¬ 
ies,  and  recent  rapid  energy  related  growth  have 
caused  modifications  in  the  usual  urbanization  proc¬ 
esses  for  Craig,  Rawlins,  Rock  Springs,  and  the 
other  small  cities  of  the  study  area.  The  ethos  re¬ 
mains  one  of  self-sufficiency  and  individualism 
rather  than  of  urban  sophistication  in  the  usual 
sense,  with  life  styles  in  general  conforming  to  the 
prevailing  ethos.  This  pattern  is  unlikely  to  be 
changed  much  by  the  kinds  of  growth  assumed  for 
these  alternatives,  since  most  of  the  incoming 
workers  would  continue  to  be  blue  collar,  with  cor¬ 
responding  interests  and  behaviors. 


Craig,  Maybell,  Evanston,  and  Mountain  View 
would  experience  low  growth  under  the  Moderate 
alternative  and  would  be  well  able  to  manage  ac¬ 
companying  social  changes. 

Tables  4-32  and  4-33  indicate  the  communities 
predicted  to  be  socially  changed  by  the  High  and 
Maximum  alternatives.  Rawlins  has  already  been 
discussed.  Except  for  a  temporary  population  slump 
of  6  percent  between  1995  and  1996,  South  Supe¬ 
rior  would  continue  to  grow  moderately  from  1990 
through  2000  under  the  High  or  Maximum  alterna¬ 
tive.  The  greatest  impact  years  would  be  1991  and 
1993.  As  already  noted,  South  Superior  is  positive 
toward  energy  growth  because  of  its  history  as  a 
coal  mining  town  and  the  decline  it  began  overcom¬ 
ing  only  when  Jim  Bridger  plant  was  constructed  in 
the  early  seventies.  Also,  because  of  its  location 
several  miles  off  the  main  highway  and  its  lack  of 
many  amenities,  self-selection  by  newcomers  would 
bring  in  primarily  those  persons  who  prefer  such  a 
quiet  location.  These  factors  would  help  to  reduce 
the  social  pressures  of  even  fairly  rapid  growth.  A 
temporary  social  problem  might  be  the  sudden  re¬ 
versal  of  growth  predicted  for  1996.  This  slump 
would  tend  to  break  up  the  new  informal  networks 
just  as  the  community  was  reaching  a  state  of 
social  reintegration,  requiring  a  new  set  of  social 
adjustments.  As  growth  picked  up  the  following 
year,  the  process  of  network  formation  would  un¬ 
dergo  further  adjustment. 

Maybell,  an  unincorporated  small  settlement  30 
miles  west  of  Craig,  began  planning  for  expansion 
about  1980-81  because  of  expectation  that  a  power 
dam  would  be  constructed  at  nearby  Cross  Moun¬ 
tain.  The  dam  project  did  not  materialize.  The  com¬ 
munity  is  thus  better  prepared  than  its  small  size 
would  imply,  with  an  expanded  sewer  system,  a 
water  plan  ready  to  implement  when  needed,  and 
zoning  plans  in  place. 

The  moderate  to  severe  growth  potential  from 
the  High  and  Maximum  alternatives  would  never¬ 
theless  produce  strains  on  the  social  system  of 
Maybell,  which  at  present  is  highly  informal.  For  in¬ 
stance,  the  community  operates  an  overnight  tour¬ 
ist  camp  in  the  local  playground  and  park  beside 
Highway  40,  a  service  that  would  have  to  be  dis¬ 
continued  or  modified  with  rapid  growth.  Integration 
of  the  surrounding  ranching  population  into  the 
local  social  life  would  also  be  negatively  affected 
as  new  informal  interactions  within  the  immediate 
community  occurred;  the  very  informal  social  power 
and  community  decision  making  structure  would  be 
disrupted. 

Maybell  citizens  generally  favor  some  growth, 
with  reservations  regarding  protection  of  their  envi¬ 
ronment  and  the  preservation  of  their  small  town 
atmosphere.  The  strong  growth  expected  from  the 
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TABLE  4-32 


ANNUAL  COMMUNITY  GROWTH-HIGH  ALTERNATIVE 


Community 


1990 

Base  I  1 ne 


Peroerrt|  Impact 
Growth  I  Level 


1991 

Base  I  I ne 


Percerrt|  Impact 
Growth  |  Level 


1992 

Basel  1 ne 


Percent!  Impact 
Growth  |  Leve I 


1993 

Basel tne 


Percent!  Impact 
Growth  |  Leve I 


1994 

Basel Ine 


Peroent  | 
Growth 


Impact 
Leve  I 


1995 

Base  1 1 ne 


Peroent  |  Impact 

Growth  |  Leve I 


1 

Rangel y 

1 

1 

3,590 

1 

1 

1 

1 

4,097 

1  4,374 

1 

1 

1 

1 

_ 

1 

1 

_ L 

1 

| 

— L 

1 

| 

_ L 

1 

| 

1 

1 

— 

— 

1 

1 

6.8 

M 

1 

1 

— 

— 

1 

1 

4.9 

M 

1  1  *3 

L 

1 

— 

1 

— 

1 

I 

— 

— 

1 

— 

— 

1 

— 

— 

1 

— 

— 

1 

D I  ncsaur 

1 

1 

550 

1 

1 

1 

1 

620 

630 

1 

1 

1 

1 

1 

1 

I 

1 

| 

1 

1 

1 

i 

— 

— 

1 

4.9 

M 

1 

| 

— 

— 

1 

| 

10.6 

H 

|  3.0 

L 

1 

— 

I 

— 

1 

— 

— 

1 

— 

— 

1 

— 

— 

1 

— 

— 

1 

South  Super  lor  | 

610 

1 

1 

610 

1 

610 

1 

610 

|  610 

1 

1 

620 

1 

1 

620 

1 

1 

620 

1 

1 

620 

1 

| 

620 

1 

! 

1  .5 

L 

1 

| 

6.4 

M 

1 

1 

2.5 

L 

1 

1 

6.7 

M 

1  2.3 

L 

1 

— 

|  -6.0 

1 

-M 

1 

| 

2.6 

L 

1 

1 

2.7 

L 

1 

2.7 

L 

1 

2.7 

L 

1 

Point  of  Rocks | 

210 

1 

1 

210 

1 

1 

210 

1 

210 

|  210 

1 

i 

1 

| 

| 

1 

| 

1 

| 

l 

i 

1  .0 

L 

1 

I 

1  .4 

L 

1 

| 

1 .4 

L 

1 

| 

1  .4 

L 

j  1  .0 

L 

1 

— 

l 

— 

1 

— 

— 

1 

— 

— 

1 

— 

— 

1 

— 

— 

i 

Craig 

1 

1 

1 3,595 

1 

1 

13,603 

1  13,796 

1 

1 

1 

1 

1 

I 

1 

| 

1 

| 

1 

1 

— 

— 

1 

3.9 

L 

1 

1 

— 

— 

1 

3.4 

L 

|  1  .6 

L 

1 

— 

1 

— 

1 

1 

— 

— 

1 

— 

— 

1 

— 

— 

1 

— 

— 

1 

May  bel  1 

1 

1 

280 

1 

1 

280 

1 

1 

283 

|  286 

1 

290 

1 

1 

1 

1 

| 

1 

| 

1 

i 

— 

— 

1 

1 

5.7 

M 

1 

| 

1  .4 

L 

1 

1 

8.1 

H 

j  1  .0 

L 

l  1  *4 

1 

L 

l 

1 

1 

1 

1 

— 

1 

Meeker 

1 

1 

5,645 

1 

1 

7,076 

1 

l 

1 

I 

1 

| 

1 

| 

1 

| 

1 

1 

— 

— 

1 

I 

5.0 

M 

1 

| 

— 

— 

1 

J 

2.3 

L 

1 

— 

I 

— 

1 

— 

1 

1 

— 

— 

1 

— 

— 

1 

— 

— 

1 

— 

— 

1 

Evans  fon 

1 

1 

10,475 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

| 

1 

i 

— 

— 

1 

| 

1  .2 

L 

1 

| 

— 

— 

1 

1 

— 

— 

— 

— 

1 

— 

I 

— 

1 

— 

— 

1 

— 

— 

1 

— 

— 

1 

— 

— 

1 

Mountain  View  | 

1 

850 

1 

1 

1 

1 

I 

1 

I 

1 

| 

1 

| 

1 

i 

— 

— 

1 

1 

1  .1 

L 

1 

| 

““ 

— 

1 

1 

— 

— 

— 

— 

1 

— 

1 

— 

1 

— 

— 

1 

— 

— 

1 

— 

— 

1 

— 

— 

1 

R  aw  1 1  ns 

10,740 

1 

10,800 

1 

10, 

860 

1 

10,950 

|  11,040 

1 

1 

1 

1 

1 

1 

1 

| 

1 

| 

1 

L 

1  .2 

L 

1 

± 

13.6 

S 

1 

L 

1  .8 

L 

1 

L 

21.4 

S 

|  6.3 

M 

J 

1  -- 
J 

I 

± 

1 

1 

1 

1 

1 

1 

— 

1996 

Base  1 1 ne 


Percent!  Impact 


1997 

Basel Ine 


Peroent|  Impact 


1998 

Basel Ine 


Peroent|  Impact 


1999 

Base  1 1 ne 


Peroent|  Impact 


2000 

Base  I  I ne 


Peroent|  Impact 


--  =  Less  than  1?  (no  Impacts) 

L  =  Low  Impacts  (1  -  4$) 

M  =  Moderate  Impacts  (4.1  -  8J) 

H  =  High  Impacts  (8.1  -  13?) — significant 
S  =  Severe  Impacts  (>13j) — significant 
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TABLE  4-32 
(cont I nued) 


ANNUAL  COWUNITY  GROWTH— HIGH  ALTERNATIVE 


Commun Ity 


Hayden 


M  I  Iner 


Oak  Creek 


Ph  Ippsburg 


Steamboat 
Spr I ngs 

Yampa 


Green  River 


Rock  Spr! ngs 


1990 

Base  I  I ne 


Percent |  Impact 
Growth  I  Level 


1991 

Base  1 1 ne 


Percent |  Impact 
Growth  |  Level 


2,770 

4.8  M 


1 ,380 

2.0  L 


9,205 
2.9  L 


21,375 
3.2  L 


1992 

Base  I  I ne 


Percent |  Impact 
Growth  I  Level 


1993 

Base  I  I ne 


Percent |  Impact 
Growth  I  Level 


2,787 
1  .6  L 


1 ,39  7 

2.5  L 


9,443 
1  .6  L 


13,495 
1  .0  L 

21  ,425 
3.5  L 


1994 

Base  1 1 ne 


Percent |  Impact 
Growth  I  Level 


21,440 
1  .0  L 


1995 

Base  I  I ne 


Percent |  Impact 

Growth  I  Level 


1996 

Base  I  I ne 


Percent |  Impact 
Growth  I  Level 


2,846 

3.0  L 


200 


1  .5 


210 

1  .9  L 

9,868 

4.3  M 

560 

3.9  L 

13,645 

-.8 


21 ,650 
-2.9  L 


1997 

Basel Ine 


Percent |  Impact 
Growth  I  Level 


560 

-1 .2  L 


21,665 
1  .3  L 


1998 

Base  I  I ne 


Percent|  Impact 

Growth  I  Level 


21,775 
1  .3  L 


1999 

Base  I  I ne 


Percent |  Impact 
Growth  I  Level 


21 ,810 
1  .3  L 


2000 

Base  I  I ne 


Peroent|  Impact 

Growth  I  Level 


21 ,760 
1  .3  L 


—  =  Less  than  1$  (no  Impacts) 

L  =  Low  Impacfs  (1  -  4$) 

M  =  Moderate  Impacts  (4.1  -  8% ) 

H  =  High  Impacts  (8.1  -  13$) — significant 
S  =  Severe  Impacts  (>13$) — significant 
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TABLE  4-33 


ANNUAL  COMMUNITY  GROWTH-MAXI  MUM  ^LTERNATI  VE 


Community 


1990 

Base  I  1 ne 


Percent |  Impact 

Growth  |  Level 


1991 

Basel  I ne 


Peroent|  Impact 
Growth  I  Leve I 


1992 

Basel  1 ne 


Peroent|  Impact 
Growth  I  Level 


1993 

Base  I  1 ne 


Percent|  Impact 
Growth  |  Level 


1994 

Basel  I ne 


Peroerrt|  Impact 
Growth  |  Level 


Rangel y 

1 

3,590 

1 

1 

4,097 

1 

4 

,374 

1 

| 

1 

1 

1 

| 

1 

| 

1 

| 

1 

1 

1 

—  —  — — 

1 

| 

6.8  M 

1 

4.9 

M 

1  1  *3 

I 

L 

1 

— 

1 

1 

Dinosaur 

1 

1 

550 

1 

1 

620 

1 

1 

630 

1 

I 

1 

| 

1 

| 

1 

1 

1 

1 

1 

1 

1 

1 

— —  — 

1 

1 

4.9  M 

1 

10.6 

H 

|  3.0 

L 

1 

— 

1 

1 

1 

South  Super  lor  | 

1 

610 

1 

1 

610 

1 

610 

610 

1 

1 

610 

1 

1 

1 

1 

620 

1 

| 

1 

620  | 

1 

620 

I 

620 

1 

1  .5  L 

1 

| 

6.4  M 

|  2.5  L 

| 

6.7 

M 

1  2.3 

1 

L 

1 

— 

|  -6.0 

1 

-M 

|  2.6 

L  |  2.7 

L  |  2.7 

L  |  2.7 

Point  of  Rocks j 

210 

1 

210 

210 

210 

1 

| 

210 

1 

| 

l 

! 

1 

| 

1 

1 

1 

1 

1 

1 

| 

1  .0  L 

1 

1  .4  L 

|  1.4  L 

1 

1  .4 

L 

|  1  .0 

L 

1 

— 

1 

1 

1 

Craig 

1 

1 

1 3,595 

13,410 

13,603 

1 

1  13 

,796 

1 

1 

13,990 

1 

| 

1 

| 

1 

| 

1 

1 

1 

1 

1 

| 

- 

1 

9.9  H 

|  1  .0  L 

7.1 

M 

|  2.6 

L 

1 

1  .1  L 

1 

1 

1 

1 

May  be  1  1 

1 

1 

280 

1 

280 

283 

1 

1 

286 

1 

1 

290 

1 

| 

1 

| 

1 

| 

1 

1 

1 

1 

1 

l 

1 

| 

15.0  S 

|  3.2  L 

1 

12.0 

H 

1  1  *4 

1 

L 

1 

1 

3.8  L 

— 

1 

1 

Meeker 

1 

5,645 

1 

1 

7,076 

1 

I 

| 

1 

! 

1 

1 

1 

1 

| 

1 

1 

1 

| 

1 

| 

5.8  M 

| 

2.9 

L 

| 

— 

1 

1 

— 

— 

1 

1 

1 

1 

Evans  fon 

1 

10,475 

1 

1 

1 

| 

1 

1 

1 

1 

1 

1 

| 

1 

1 

1 

1 

1 

-  - 

1 

1.2  L 

— 

1 

1 

1 

1 

1 

1 

Mountain  View  | 

1 

1 

850 

1 

1 

| 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1  1  1 

1 

1 

1 

1 

1 

| 

1 

1 

1 

1 

| 

1 

R  aw  1 1  ns 

10,740 

1 

1 

10,800 

1 

|  10,860 

10,950 

1 

1  11. 

040 

1 

| 

1  1 , 1  30 

1 

| 

1 

| 

1 

1 

1 

1 

1 

1 

1 

i 

1.7  L 

1 

17.8  S 

|  2.7  L 

32.8 

S 

1  9.7 

H 

1 

1  .2  L 

1 

1 

1995 

Base  I  I ne 


Peroent|  Impact 
Growth  |  Leve I 


1996 

Base  I  I ne 


Percent!  Impact 
Growth  |  Level 


1997 

Base  1 1 ne 


Peroent!  Impact 
Growth  |  Level 


1998 

Basel Ine 


1999 

Base  I  I ne 


Peroerrt!  Impact 
Growth  |  Leve I 


Peroent  |  Impact 
Growth  |  Leve I 


2000 

Base  I  I ne 


Peroent|  Impact 
Growth  |  Leve I 


620 


—  =  Less  than  1  *  (no  Inpacts) 

L  =  Low  Impacts  (1  -  4*) 

M  =  Moderate  Impacts  (4.1  -  8*) 

H  =  High  Impacts  (8.1  -13*) — significant 
S  =  Severe  Impacts  013*) — significant 
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TABLE  4-33 
(continued) 

ANNUAL  COWUNITY  GROWTH— MAXIMUM  ALTERNATIVE 


Community 


1990 

Basel Ine 


Percent]  Impact 

Growth  |  Level 


1991 

Basel  I ne 


Peroent|  Impact 
Growth  |  Level 


1992 

Basel  I ne 


Peroent  | 
Growth 


I mpact 
Level 


1993 

Basel  I ne 


Percent |  Impact 
Growth  |  Level 


1994 

Base  1 1 ne 


Peroent |  Impact 

Growth  |  Level 


1995 

Basel  I ne 


Percent!  Impact 
Growth  |  Level 


1996 

Base  I  I ne 


Percent!  Impact 
Growth  |  Level 


1997 

Base  1 1  ne 


Peroent]  Impact 
Growth  |  Level 


1998 

Base  1 1 ne 


Percent!  Impact 
Growth  |  Level 


1999 

Base  1 1 ne 


Peroent!  Impact 
Growth  |  Level 


2000 

Base  1 1  ne 


Percent!  Impact 
Growth  |  Level 


Hay  den 


Ml  Iner 


Oak  Creek 


Ph  ippsburg 


Steanfcoat 
Spr 1 ngs 

Yampa 


Green  R I  ver 


Rock  Springs 


Baggs-DIxon 


Rural  Carbon 
County 


2,770 

7.5  M 


2,787 

2.6  L 


1 ,380 

2.7  L 


1  ,397 

2.5  L 


9,205 

3.3  L 


9,443 

1  .9  L 


21,375 

3.2  L 

500 

8.2  H 


500 

1  .8  L 


13,495 
1  .0  L 

21,425 
3.5  L 

503 

18.5  S 

10,147 
2.0  L 


21,440 
1  .0  L 

506 

5.7  M 


2,846 

3.1  L 

200 

1  .5  L 


210 

1  .9  L 

9,868 

4.3  M 

560 

3.9  L 

1 3,645 

-.8 


560 

.2  L 


21,650 
-2.9  L 


21,665 
1  .3  L 


21,775 
1  .3  L 


21,810 
1  .3  L 


21,760 
1  .3  L 


—  =  Less  than  1 1  (no  Impacts) 

L  =  Low  Impacts  (1  -  4J) 

M  =  Moderate  Impacts  (4.1  -  8J) 

H  =  High  Impacts  (8.1  -  1  3Jf ) — significant 
S  =  Severe  Impacts  (>13j) — significant 


\ 


ENVIRONMENTAL  CONSEQUENCES 


High  or  Maximum  alternatives  would  still  leave  May- 
bell  a  small  place  without  most  facilities  and  serv¬ 
ices  but  could  result  in  incorporation,  with  its  in¬ 
creased  formalization  of  governance  and  social 
controls. 

The  High  and  Maximum  alternatives  would  pro¬ 
duce  slow  steady  growth  in  Rock  Springs  over  the 
entire  decade  of  the  nineties,  with  minor  social  im¬ 
pacts  that  the  town  would  be  entirely  able  to 
manage  if  private  development  space  limits  were 
not  exceeded. 

The  Baggs-Dixon  area  from  1991  to  1994  would 
be  very  significantly  affected  by  the  Maximum  alter¬ 
native.  While  Baggs  has  had  boom  conditions  from 
oil  and  gas  development  nearby,  Dixon  remains  a 
quiet,  very  tiny  ranching  center  with  one  or  two 
retail  establishments  and  no  other  services.  Resi¬ 
dential  growth  from  Baggs  eastward  has  no  doubt 
ranged  some  informal  social  interaction  patterns 
in  Dixon,  but  the  social  nature  of  the  immediate 
community  would  change  drastically  with  substan¬ 
tial  population  influx.  The  entire  area  around  Dixon 
and  Savery  orients  to  Baggs  both  socially  and  eco¬ 
nomically  (with  Craig  and  Rawlins  as  major  shop¬ 
ping  sources),  and  these  ties  would  continue  as 
long  as  Baggs  retained  its  shopping  facilities  and 
the  children  attended  school  in  Baggs. 

Kemmerer  and  Diamondville  in  Lincoln  County 
and  Lyman  in  Uinta  County  were  examined  for 
social  impacts  from  the  proposed  leasing  actions 
but  no  noticeable  social  impacts  were  predicted 
under  any  of  the  alternatives. 

The  rural  population  of  the  entire  study  area  is 
relatively  sparse.  While  the  expanding  total  levels 
of  energy  development  in  the  region  are  gradually 
affecting  the  social  power,  political  views,  and  life 
styles  of  the  ranching  peoples,  the  actions  pro¬ 
posed  by  these  alternatives  would  have  only  minute 
direct  social  effects  upon  the  group  as  a  whole.  In 
several  instances,  however,  the  precise  locations  of 
individual  ranches  relative  to  proposed  coal  tracts 
could  have  drastic  consequences  for  these  particu¬ 
lar  ranches.  A  particular  problem  exists  regarding  a 
long-time  ranch  near  the  Pio  Tract.  However,  in 
some  instances,  the  landowners  would  have  pre¬ 
ventive  or  negotiating  power  regarding  the  lease. 

Analyses  were  done  of  the  proportions  of  tran¬ 
sient  construction  workers  and  of  the  respective 
proportions  of  construction,  operations,  and  sec¬ 
ondary  workers  expected  for  each  community  for 
each  year  for  each  alternative.  None  of  these  was 
found  to  be  of  social  significance.  Though  some  of 
the  larger  towns  (such  as  Craig)  would  have  sub¬ 
stantial  numbers  of  transient  or  temporary  construc¬ 
tion  workers,  the  towns’  existing  sizes  and  past 
boomtown  experience  would  make  even  these  pro¬ 
portions  a  manageable  factor.  The  needs  of  tran¬ 


sients  in  energy  towns  continue  to  be  poorly  met, 
but  this  has  not  generally  been  defined  as  a  prob¬ 
lem  by  most  communities-a  situation  that  is  chang¬ 
ing  only  very  gradually.  Especially  vulnerable  are 
the  wives  and  children  of  transient  workers. 


Unavoidable  Adverse  Effects 


The  Low  Leasing  alternative  would  produce 
highly  significant  social  impacts  to  Dinosaur  in  1993 
only. 

The  Moderate  Leasing  alternative  would  affect 
Dinosaur  as  noted,  plus  having  severely  significant 
social  impacts  cn  Rawlins  in  1993.  Beginning  with 
this  alternative,  Meeker  would  have  social  impacts 
which  would  not  be  significant  in  themselves  but 
which  would  aggravate  the  significant  social  im¬ 
pacts  under  the  No  Action  alternative  in  the  years 
1990  to  1995. 

The  High  Leasing  alternative  would  include  social 
impacts  as  noted  on  Dinosaur  and  Meeker.  Rawlins 
would  be  severely  affected  in  1991  and  again  in 
1993,  and  highly  significant  social  impacts  would 
occur  for  Maybell  in  1993. 

The  Maximum  Leasing  alternative  would  include 
all  the  social  impacts  noted  for  the  other  alterna¬ 
tives.  In  addition,  Craig  would  have  highly  signifi¬ 
cant  impacts  in  1991;  Maybell  would  be  severely  af¬ 
fected  in  1991  and  highly  so  in  1993.  Rawlins 
would  continue  having  highly  significant  social  im¬ 
pacts  in  1994.  The  Baggs-Dixon  area  would  experi¬ 
ence  highly  significant  social  impacts  in  1991  which 
would  reach  a  severe  level  in  1 993. 

Not  all  social  impacts  would  be  adverse,  but 
during  the  boom  years  noted,  the  adverse  would 
undoubtedly  be  greater  than  the  beneficial. 


Short-Term  Use  vs.  Long-Term 
Productivity 

Over  the  long  run,  most  social  change  produces 
social  structures  and  value  systems  that  are  differ¬ 
ent  from,  but  not  generally  perceived  as  worse 
than,  those  replaced  or  modified.  Most  social 
values  are  derived  from  the  familiar  and  the  rela¬ 
tively  stable,  not  from  some  absolute  definition  of 
right  and  wrong.  Slow  change  usually  occurs  with¬ 
out  serious  consequences  for  the  total  group. 
Rapid  change  makes  for  a  more  difficult  transition 
(causing  short-term  social  disruptions  and  personal 
costs).  Thus,  for  some  periods  of  time,  Craig,  Dino¬ 
saur,  Maybell,  Rawlins,  and  Baggs-Dixon  would  ex¬ 
perience  social  losses  of  some  importance.  In  the 
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long  term,  the  differences  would  tend  to  become  a 
familiar  and  relatively  stable  new  social  system  that 
would  be  as  comfortable  as  the  old  one  was.  Some 
individual  losses  would  remain  over  the  long  term, 
however. 


Irreversible  or  Irretrievable 
Commitments  of  Resources 


The  social  benefits  from  development  of  the  pro¬ 
posed  coal  tracts  can  only  be  enjoyed  once.  As 
these  nonrenewable  resources  are  used  up,  all 
future  user  benefits  are  irretrievably  lost.  Social 
change  tends  to  be  irreversible  but  can  usually  be 
accommodated  over  the  long  term. 


Potential  Mitigation 

Local  authorities,  industries  and  businesses,  local 
organizations,  and  interested  citizens  can  take 
many  actions  to  alleviate  economic  and  social  im¬ 
pacts,  including  tapping  into  funding  sources  such 
as  those  described  in  the  first  Green  River-Hams 
Fork  EIS  (DOI,  BLM,  August  1980)  and  the  Final 
Supplemental  EIS  for  the  Prototype  Oil  Shale  Leas¬ 
ing  Program  (DOI,  BLM,  January,  1983).  Efforts 
would  be  more  effective  if  carried  out  cooperatively 
by  all  public  and  private  interests  involved. 

Negative  social  impacts  are  sometimes  very  diffi¬ 
cult  to  ameliorate  and  often  require  efforts  other 
than  money.  Many  are  easier,  however,  than  has 
often  been  thought.  The  following  suggestions  can 
be  recommended,  and  communities  can  undoubt¬ 
edly  think  of  others: 

1.  Mine  start-ups  could  be  timed  so  as  to  permit 

staggering  of  labor  needs.  Construction  work¬ 
ers  could  then  remain  more  permanently  in 
one  spot  and  growth  rates  could  be  spread  out 
to  avoid  severe  peaks  and  slumps. 

2.  Trailer  park  housing,  especially  for  single  tran¬ 

sients,  could  be  provided  near  mine  sites,  in¬ 
cluding  spaces  for  RVs.  In  addition,  eating  and 
recreational  facilities  would  be  needed,  and 
some  attention  would  have  to  be  given  to  pro¬ 
viding  recreational  facilities  in  nearby  towns, 
especially  for  weekend  use. 

3.  Social  services  agencies  typically  are  among  the 

most  useful  sources  of  mitigations  but  usually 
have  low  funding  priority.  Communities  could 
call  on  these  agencies  for  information  and 
guidance  in  identifying  and  meeting  services 
delivery  needs,  including  outreach  programs  for 
the  smaller  communities.  This  would  require  a 


much  stronger  commitment  to  funding  of  these 
less  tangible  but  essential  services.  Human  Re¬ 
sources  Councils  could  be  formed  to  coordi¬ 
nate  social  services  activities  (as  has  been 
done  already  in  some  communities). 

4.  Efforts  could  be  made  to  identify  and  welcome 

new  arrivals  (for  instance,  through  obtaining 
names  from  employers)  and  to  get  them  in¬ 
volved  in  community  activities.  Transients, 
housewives,  and  youth  particularly  need  ways 
to  counter  loneliness  and  feelings  of  isolation. 
Community  Resources  Handbooks  have  been 
assembled  and  distributed  in  some  communi¬ 
ties;  social  outreach  programs  could  be  institut¬ 
ed.  Churches  and  clubs  have  many  opportuni¬ 
ties  to  encourage  participation  and  otherwise 
to  help  transients  and  new  residents  feel  at 
home. 

5.  Communities  can  make  efforts  to  identify  the 

social  “losers”  of  energy-related  growth  and 
offer  them  assistance  wherever  possible. 

6.  The  processes  of  social  change  generally  are 

similar  wherever  they  occur.  Community  lead¬ 
ers  could  study  these  processes  and,  under¬ 
standing  and  anticipating  them,  could  seek  to 
direct  changes  so  as  to  minimize  adverse  im¬ 
pacts  and  maximize  social  benefits. 

7.  Beautification  projects,  even  under  rapid  growth 

conditions,  can  prevent  aesthetic  deterioration 
of  the  community,  provide  creative  outlets  for 
many  persons,  and  in  general  help  to  sustain 
community  pride. 

8.  Vacant  lots  and  empty  buildings  can  often  be 

converted  at  low  cost  into  neighborhood  recre¬ 
ation  centers  for  young  and  old.  Community 
volunteer  leaders  for  hobbies,  sports,  etc., 
could  provide  invaluable  service  here. 

9.  Educational  institutions  could  offer  off-hours  use 

of  some  facilities,  and  at-cost  self-enrichment 
courses  could  be  organized. 


TRANSPORTATION 


Highways 

There  would  be  no  significant  effect  on  the  trans¬ 
portation  systems  in  the  region  under  the  No  Action 
alternative  except  on  U.S.  40.  Tables  4-34  and  4-35 
show  that  all  of  the  affected  highways  have  ade¬ 
quate  capacity  to  meet  projected  demands  to  the 
year  2000  except  for  U.S.  40  between  Craig  and 
Steamboat  Springs.  U.S.  40,  segments  B  and  C 
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TABLE  4^34 


CAPACI TY 

UTILIZED  FOR 

COLORADO  ROAD 

SEGMENTS 

Road 

Segment 

No  Action 

High  Production 

Max  1 

Imum  Product! 

Ion 

Capacity 
Util  ized 

1992 

Capaci  ty 

Ut  ill  zed 

1995 

Capaci  ty 

Ut 1 1  I  zed 

2000 

Capaci  ty 
Ut  ill  zed 

1992 

Capaci  ty 
Util  Ized 

1995 

Capaci  ty 

Util  ized 

2000 

Capacity 

Ut 1 1 1  zed 

1992 

Capacity 
Util  Ized 

1995 

Capaci  ty 
Util  Ized 

2000 

A 

.30 

.32 

.34 

.35 

.40 

.43 

.43 

.60 

.62 

B 

.79 

.86 

.94 

.81 

.88 

.97 

.81 

.89 

.97 

C 

.89 

.95 

1  .05 

.90 

.97 

1 .11 

.90 

.97 

1  .1  1 

D 

.49 

.52 

.56 

.61 

.78 

.83 

.63 

.82 

.86 

E 

.26 

.27 

.30 

.31 

.36 

.39 

.30 

.39 

.42 

F 

.48 

.51 

.50 

.54 

.61 

.60 

.55 

.72 

.71 

G 

.06 

.06 

.08 

.14 

.16 

.17 

.14 

.20 

.22 

H 

.48 

.52 

.59 

.48 

.52 

.59 

.50 

.56 

.63 

1 

.52 

.55 

.61 

.54 

.58 

.69 

.54 

.58 

.69 

J 

.41 

.44 

.49 

.42 

.46 

.51 

.42 

.46 

.51 

K 

.18 

.19 

.21 

.19 

.21 

.23 

.19 

.21 

.23 

L 

.55 

.59 

.64 

.60 

.71 

.77 

.60 

.71 

.7  7 

NOTE:  Capacity  utilized  during  peak  traffic  hours  was  calculated  using  formulas  presented  in  the  Colorado  Department  of  Highway's  1980 
Traffic  Volume  Study.  Capacity  and  design  hourly  volume  were  assumed  to  remain  at  1980  figures. 
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TABLE  4^35 


CAPACITY  UTILIZED  FOR  WYOMING  ROAD  SEGMENTS 


Road 

Segment 

No  Action 

High  Production 

Maximum  Production 

Capacl  ty 
Util  Ized 

1992 

Capacity 

Utilized 

1995 

Capacl  ty 

Util Ized 

2000 

Capacity 
Ut  1 1 Ized 

1992 

Capacl ty 

Util Ized 

1995 

Capacl  ty 

Ut  1 1 Ized 

2000 

Capacity 
Util  Ized 

1992 

Capacl  ty 

Ut 1 1 1  zed 

1995 

Capacl  ty 
Ut 1 1 Ized 

2000 

A 

.29 

.31 

.35 

.29 

.32 

.36 

.29 

.32 

.36 

B 

.47 

.50 

.57 

.47 

.51 

.58 

.47 

.51 

.58 

C 

.28 

.31 

.35 

.29 

.32 

.36 

.29 

.32 

.36 

D 

.26 

.29 

.32 

.28 

.30 

.35 

.29 

.31 

.35 

E 

.25 

.27 

.31 

.25 

.31 

.35 

.25 

.31 

.35 

F 

.40 

.43 

.48 

.43 

.60 

.64 

.47 

.79 

.84 

G 

.22 

.24 

.27 

.22 

.24 

.27 

.24 

.29 

.32 

H 

.11 

.12 

.13 

.15 

.18 

.19 

.15 

.18 

.19 

1 

.45 

.48 

.54 

.51 

.63 

.89 

.51 

.63 

.89 

J 

.44 

.47 

.52 

.45 

.49 

.54 

.45 

.49 

.54 

NOTE:  Capacity  and  design  hourly  volume  were  assumed  to  remain  at  1981  figures 
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(see  map  3-6  in  Chapter  3),  is  projected  to  reach  or 
exceed  capacity  by  2000.  Most  of  the  other  road 
segments  in  Wyoming  and  Colorado  would  be  at 
^ss  than  50  percent  of  capacity  during  peak  traffic 
hours.  There  would  be  a  55  percent  increase  in 
traffic  volumes  and  a  59  percent  increase  in  acci¬ 
dents  in  Colorado  between  1980  and  2000.  The  in¬ 
crease  in  Wyoming  from  1981  to  2000  would  be  69 
percent  for  both  traffic  volume  and  accidents. 

As  a  result  of  new  Federal  coal  leasing  under  the 
four  leasing  alternatives,  an  increase  in  average 
daily  traffic  can  be  expected  on  most  roads  within 
the  study  region.  Tables  4-34  and  4-35  indicate  that 
all  of  the  highway  segments  analyzed  would  show 
increases  in  average  daily  traffic  under  che  High 
and  Maximum  alternatives.  The  average  daily  traffic 
figures  in  the  table  include  the  trended  analysis 
under  the  No  Action  alternative  plus  the  direct  and 
indirect  traffic  associated  with  the  proposed  leasing. 
The  Moderate  and  Low  alternatives  are  not  shown 
because  increases  in  average  daily  traffic  affecting 
highway  capacity  would  be  insignificant. 

Mine  employees  would  increase  average  daily 
traffic,  it  is  assumed  that  an  average  of  two  per¬ 
sons  per  vehicle  would  be  commuting  to  and  from 
the  mine  each  day.  All  other  population  increases 
would  generate  0.8  trips  per  day,  which  includes  all 
nonbasic  travel  generated.  These  average  daily 
traffic  figures  were  distributed  over  each  road  seg¬ 
ment  according  to  attraction  factors  such  as  region¬ 
al  shopping  areas,  recreation  areas,  etc. 

The  increases  over  the  No  Action  alternative 
level  of  average  daily  traffic  for  Colorado  under  the 
Low,  Moderate,  High,  and  Maximum  alternatives 
are  1,  9,  17,  and  25  percent,  respectively.  The  in¬ 
creases  in  average  daily  traffic  for  Wyoming  for  the 
Low,  Moderate,  High,  and  Maximum  alternatives 
are  1,  6,  11,  and  14  percent,  respectively. 

Under  the  High  alternative,  U.S.  40  (segments  B 
and  C)  in  Colorado  would  reach  or  exceed  capacity 
U.S.  40  capacity  would  be  reached  by  the  year 
2000  with  or  without  the  proposed  coal  leasing; 
new  coal  development  would  simply  add  to  the  ex¬ 
isting  traffic  congestion.  Colorado  highway  13/789 
(Segment  D)  and  U.S.  191  (Segment  I)  in  Wyoming 
would  experience  minor  congestion  or  periodic 
slowdowns  during  peak  traffic  hours  as  capacity 
was  approached  by  the  year  2000. 

Impacts  to  Colorado  road  segments  under  the 
Maximum  alternative  would  be  as  described  for  the 
High  alterantive.  In  Wyoming,  Wyoming  71  (seg¬ 
ment  F)  and  U.S.  191  (segment  I)  would  be  affect¬ 
ed  by  proposed  leasing.  Minor  road  congestion  or 
periodic  lowering  of  the  service  level  would  become 
apparent  by  the  year  2000  without  improvements. 

All  other  Wyoming  highways  would  have  enough 
excess  capacity  to  accommodate  the  predicted  in¬ 


creases  in  traffic  volume  under  all  alternatives. 
None  of  the  impacts  to  highway  capacity  is  consid¬ 
ered  to  be  significant  in  either  Colorado  or  Wyo¬ 
ming  under  any  of  the  leasing  alternatives. 

Craig,  Rawlins,  and  Rock  Springs  would  experi¬ 
ence  significant  increases  in  their  internal  traffic 
under  the  High  and  Maximum  alternative.  Table  4- 
36  lists  these  increases  by  alternative  for  the  year 
2000.  Increases  assume  five  trips  per  new  house¬ 
hold  per  day  and  do  not  include  the  baseline.  With 
the  increased  traffic,  these  towns  would  experience 
significant  traffic  disruption  (Maximum  alternative 
only)  unless  local  traffic  plans  were  updated,  e.g., 
the  planned  highway  13/789  bypass  near  Craig. 

Employee  traffic  for  the  Wild  Horse  Draw  and 
Corral  Canyon  tracts  (Moderate  through  Maximum 
alternatives)  would  increase  average  daily  traffic 
through  Sinclair.  Added  to  the  recreation  and  other 
local  traffic  on  Seminoe  Road,  average  daily  traffic 
would  increase  by  approximately  800  to  1,000  by 
1995,  which  is  significant.  The  increased  traffic  vol¬ 
umes  through  this  residential  area  would  cause  un¬ 
acceptable  noise  and  safety  hazards.  Relocation  of 
the  West  Sinclair  1-80  Interchange  and  rerouting 
traffic  to  the  west  and  north  of  Sinclair  would  be  re¬ 
quired. 

The  Bell  Rock  Tract  (Maximum  alternative)  would 
add  significant  traffic  to  a  1-mile  segment  of  U.S. 
40  and  less  than  1  mile  of  Colorado  13/789  in  west 
Craig,  including  the  junction  and  Moffat  County 
road  30.  Approximately  230  coal  truck  trips  per  day 
would  be  required  to  haul  coal  to  the  Craig  loadout. 
Added  to  mine  employee  traffic,  the  average  daily 
traffic  would  increase  by  a  total  of  480  in  1995  and 
2000.  Periodic  traffic  congestion  and  increased  ac¬ 
cidents  would  occur  on  these  highways  in  west 
Craig,  as  well  as  increased  noise  along  the  coal 
haul  route. 

Large  average  daily  traffic  increases  would  occur 
on  county  roads,  including  Moffat  County  roads  17, 
30,  33,  and  47  and  Routt  County  roads  27,  53,  59, 
and  61  in  Colorado  (Maximum  alternative).  Large 
increases  in  average  daily  traffic  would  also  affect 
several  Wyoming  county  roads,  including  Seminoe 
Road  and  20-Mile  Road  in  Carbon  County  and 
Sweetwater  County  roads  4-15,  4-18,  and  4-76.  No 
data  is  available  to  analyze  these  roads,  and  poten¬ 
tial  for  significant  impacts  is  unknown. 

The  impacts  of  increased  average  daily  traffic  are 
increased  noise  (see  Noise  section),  air  pollution 
(see  Air  Quality  section),  animal  road  kills  (see 
Wildlife  section),  traffic  accidents,  at-grade  hazard 
ratings,  road  congestion,  and  maintenance  costs. 

Increases  in  the  number  of  accidents  are  given  in 
tables  4-37  and  4-38  for  all  leasing  alternatives. 
The  increase  in  accidents  in  Colorado  for  the  Low, 
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TABLE  4-36 


TRAFFIC  INCREASES 
(Movements  per  Day) 


A1  ternative 


Town 

Low 

Moderate 

High  ' 

Maximum 

Craig 

0 

850 

2,500 

5,250 

Rawli ns 

0 

5,850 

7,115 

10,600 

Rock  Springs 

800 

800 

4,950 

4,950 

216 


217 


TABLE  4*-37 


ACCIDENT  PROJECTIONS  FOR  COLORADO  ROAD  SEGMENTS 


Road 

Segment 

No  Action 

Low 

Production 

Moderate  Production 

High  Production 

Maximum  Production 

Total 

Accl dents 

1992 

Total 

Accl dents 

1995 

Total 

Accl  dents 

2000 

Increased 

Accl  dents 

1992 

Increased 

Accl  dents 

1995 

Increased 

Accl dents 

2000 

Increased 

Accl  dents 

1992 

Increased 

Accl  dents 

1995 

Increased 

Accl  dents 

2000 

Increased 

Accl  dents 

1992 

Increased 

Accl  dents 

1995 

Increased 

Accl  dents 

2000 

Increased 

Accl  dents 

1992 

1  ncreased 

Accl  dents 

1995 

1  ncreased 

Accl  dents 

2000 

A 

20 

21 

22 

2 

4 

4 

2 

4 

4 

5 

11 

11 

B 

70 

75 

83 

1 

2 

2 

3 

5 

7 

9 

13 

15 

C 

109 

117 

129 

1 

1 

1 

4 

9 

12 

12 

19 

22 

D 

44 

47 

50 

2 

7 

7 

6 

14 

14 

10 

18 

18 

E 

47 

49 

55 

5 

15 

15 

7 

19 

19 

14 

29 

29 

F 

40 

42 

41 

5 

8 

8 

6 

1  1 

1 1 

8 

18 

18 

G 

9 

9 

1  1 

7 

7 

7 

7 

14 

14 

H 

96 

105 

1  19 

4 

8 

8 

6 

10 

10 

1 

49 

52 

58 

5 

6 

12 

3 

8 

12 

J 

82 

87 

98 

8 

8 

13 

5 

13 

16 

K 

30 

31 

35 

5 

9 

9 

5 

9 

9 

3 

9 

9 

5 

9 

9 

L 

10 

1 1 

12 

1 

2 

2 

1 

2 

2 

1 

2 

2 

1 

2 

2 

NOTE:  Accident  rates  for  Colorado  were  assumed  to  remain  at  1980  levels. 


Total 

cl  den 

1992 

399 

187 

347 

93 

24 

12 

35 

1 1 

95 

41 


TABLE  4^38 

ACC I  DENT  PROJECTIONS  FOR  WYOMING  ROAD  SEGNENTS 


No  Action 

Low  Production 

Moderate  Production 

High  Production 

Maximum  Production 

Total 

Ac  cl  dents 

1995 

Total 

Accl  dents 

2000 

Increased 

Accl  dents 

1992 

Increased 

Accl  dents 

1995 

Increased 

Accl  dents 

2000 

1 ncreased 

Accl  dents 

1992 

Increased 

Accl  dents 

1995 

Increased 

Accl  dents 

2000 

Increased 

Accl  dents 

1992 

Increased- 

Accl  dents 

1995 

Increased 

Accl  dents 

2000 

Increased 

Accl  dents 

1992 

Increased 

Accl  dents 

1995 

1  ncreased 

Accl  dents 

2000 

433 

490 

6 

15 

15 

8 

23 

34 

8 

23 

34 

202 

230 

2 

3 

3 

2 

2 

2 

3 

7 

14 

3 

7 

14 

377 

426 

5 

8 

8 

3 

5 

5 

10 

20 

34 

10 

20 

34 

101 

1  15 

1 

12 

12 

5 

16 

16 

7 

22 

22 

32 

37 

1 

5 

5 

1 

6 

6 

2 

9 

9 

13 

14 

1 

2 

2 

1 

2 

2 

1 

4 

4 

38 

43 

2 

3 

3 

2 

3 

3 

5 

14 

14 

12 

14 

1 

1 

1 

2 

5 

6 

2 

5 

6 

102 

114 

2 

4 

4 

9 

21 

39 

9 

21 

39 

44 

49 

1 

1 

1 

1 

3 

3 

1 

3 

3 

for  Wyoming  were  assumed  to  remain  at  1981  levels 


ENVIRONMENTAL  CONSEQUENCES 


Moderate,  High,  and  Maximum  alternatives  is  2,  7, 
17,  and  25  percent,  respectively,  while  the  in¬ 
creases  in  Wyoming  are  1,  3,  10,  and  12  percent. 
The  methodology  set  forth  in  Chapter  3  was  used. 
Of  the  total  number  of  accidents  projected  for  the 
year  2000,  two  would  be  fatal  accidents  in  both 
Colorado  and  Wyoming  under  the  Maximum  alter¬ 
native.  Under  the  High  alternative,  one  accident  in 
Colorado  and  two  in  Wyoming  would  be  fatal.  Loss 
of  life  and  property,  or  injuries,  caused  by  increases 
in  accidents  is  a  significant  impact. 

Road  maintenance  costs  would  increase  as  a 
result  of  increased  average  daily  traffic.  This 
amount  is  unquantifiable  but  it  is  expected  to  in¬ 
crease  at  least  proportionately  to  the  increase  in 
average  daily  traffic. 

Approximate  road  maintenance  costs  can  only  be 
quantified  for  those  roads  which  would  be  used  to 
haul  coal  by  truck.  Due  to  the  205  truck  trips  per 
day  hauling  coal  on  Colorado  highway  13/789  from 
Rattlesnake  Mesa  to  Craig  (Moderate  through  Maxi¬ 
mum  alternative),  maintenance  costs  would  in¬ 
crease  by  $504,000  per  year.  Trucks  hauling  coal 
from  Bell  Rock  (Maximum  alternative)  to  Craig 
would  increase  maintenance  costs  on  a  1-mile  seg¬ 
ment  of  U.S.  40,  less  than  1  mile  of  Colorado  13/ 
789  in  west  Craig,  and  Moffat  County  Road  30  by 
$154,000  per  year.  In  addition,  the  Peck  Gulch  and 
Williams  Fork  tracts  would  require  approximately 
$400,200  in  maintenance  costs  per  year  for  coal 
hauled  over  Routt  County  roads  59,  61,  29,  and  53. 
These  figures  are  based  on  1.4  cents  per  ton-mile 
for  road  maintenance  and  are  over  and  above 
taxes  and  licence  fees  paid. 

Several  roads  (mostly  county)  would  require  up¬ 
grading  or  reconstruction.  Total  miles  of  upgraded 
roads  by  alternative  are:  Low,  0;  Moderate,  44; 
High,  57;  and  Maximum,  100.  Construction  of  new 
roads  would  also  be  required  for  access  to  the 
tracts.  Total  miles  of  new  roads  by  alternative  are: 
Low,  7.5;  Moderate,  23.5;  High,  26.5;  and  Maxi¬ 
mum,  29.0.  Offsite  transportation  needs  by  tract 
and  alternative  are  portrayed  in  Chapter  2. 

The  proposed  rail  spur  for  the  Lay  Creek  Tract 
(Maximum  alternative)  would  cause  another  major 
at-grade  crossing  to  be  built  on  U.S.  40  west  of 
Craig.  No  data  is  available  to  analyze  this  impact. 


Railroads 


The  Denver  and  Rio  Grande  Western  and  the 
Union  Pacific  railroads  have  indicated  that  in¬ 
creased  rail  traffic  under  the  No  Action  alternative 
should  not  exceed  track  capacity,  at  least  in  the 
near  future.  Projections  are  not  usually  made 


beyond  a  5-  to  10-year  period,  and  due  to  lack  of 
data  no  projections  for  rail  traffic  have  been  made. 
As  rail  traffic  increased  in  the  future,  capital  invest¬ 
ments  and  maintenance  to  meet  demand  would  be 
implemented  (personal  communication,  Union  Pa¬ 
cific  Railroad  and  Denver  &  Rio  Grande  Western 
Railroad  1983).  Exposure  factors  and  time  delays 
at  grade  crossings  would  increase  proportionately 
to  rail  traffic  increases. 

Increased  unit  coal  trains  would  be  0.1,  3.2,  6.2, 
and  9.6  per  day  on  the  Denver  and  Rio  Grande 
Western  Railroad  under  the  Low,  Moderate,  High, 
and  Maximum  Leasing  alternatives,  respectively.  In¬ 
creases  on  the  Union  Pacific  Railroad  in  Wyoming 
would  be  0.3,  6.0,  7.5,  and  8.7  under  the  Low,  Mod¬ 
erate,  High,  and  Maximum  alternatives,  respective¬ 
ly.  This  assumes  Denver  and  Rio  Grande  Western 
trains  consist  of  seventy-five  100-ton  cars  and 
Union  Pacific  trains  consist  of  one  hundred  100-ton 
cars. 

The  major  restriction  on  the  Denver  and  Rio 
Grande  Western  track  capacity  for  trains  moving 
east  is  the  Moffat  Tunnel  between  Bond  and 
Denver,  which  has  a  maximum  capacity  of  48  trains 
per  day.  No  projections  for  rail  traffic  have  been 
made  because  data  is  lacking  and  the  railroads 
generally  do  not  predict  traffic  past  a  5-year  period. 
It  is  assumed  that  most  of  the  Colorado  coal 
shipped  by  rail  would  travel  east  and  that  track  ca¬ 
pacity  would  not  be  reached  by  the  year  2000 
through  the  Moffat  Tunnel.  Some  coal  trains  may 
travel  west,  thus  avoiding  the  Moffat  Tunnel  and 
ensuring  adequate  track  capacity. 

The  Union  Pacific  Railroad  in  Wyoming  should  be 
able  to  absorb  increased  train  traffic  resulting  from 
the  four  leasing  alternatives  (personal  communica¬ 
tion,  Union  Pacific  Railroad). 

Several  new  rail  spurs  would  be  required  to  con¬ 
nect  the  tracts  with  the  existing  mainlines.  New 
miles  of  rail  spurs  required  by  alternative  are:  Low, 
0;  Moderate,  54;  High,  65.5;  and  Maximum,  88.5. 
Tables  in  Chapter  2  show  the  rail  spur  requirements 
by  tract. 

No  significant  adverse  impacts  are  expected  on 
either  of  the  two  railroads  as  a  result  of  increased 
coal  train  traffic. 

There  are  several  at-grade  crossings  involving 
Denver  and  Rio  Grande  Western  rail  lines  that 
would  be  affected  as  a  result  of  the  proposed 
action.  No  projections  for  hazard  ratings  or  expo¬ 
sure  factors  have  been  made  due  to  lack  of  data 
on  projected  train  movements.  However,  with  in¬ 
creased  train  and  highway  traffic,  the  exposure  fac¬ 
tors  would  also  increase.  Grade  crossings  between 
the  origin  and  destination  point  of  coal  would  expe¬ 
rience  increases  in  exposure  factors  and  hazard 
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ratings,  time  lost  waiting  at  these  crossings,  and  in¬ 
creased  noise  and  safety  hazards  in  towns  along 
the  route. 


Noise 

General  noise  levels  in  the  region  would  remain 
at  approximately  40  decibels  under  the  No  Action 
alternative.  However,  table  4-39  indicates  that  noise 
will  increase  slightly  along  highways.  All  figures  in 
the  table  are  estimates-no  actual  measurements  of 
noise  levels  were  made.  The  table  also  shows  that 
with  increased  noise  levels  the  distance  increases 
from  the  road  to  the  point  where  the  noise  level 
drops  to  50  decibels. 

Noise  would  occur  more  frequently  along  rail 
lines  as  a  result  of  increased  train  movements.  No 
projections  for  railroad  noise  have  been  made  due 
to  lack  of  data. 

Noise  levels  can  be  expected  to  increase  slightly 
in  and  around  those  communities  which  experience 
large  population  increases  as  well  as  in  and  around 
new  mines,  power  plants,  loadouts,  and  other  proj¬ 
ects  to  be  developed.  These  increases  would  be 
caused  by  traffic,  construction  activities,  machinery, 
and  other  sources.  The  amount  of  time  that  people, 
livestock,  and  wildlife  would  be  exposed  to  noise 
would  increase. 

Increases  in  on-site  noise  under  the  four  leasing 
alternatives  would  begin  with  mine  construction  in 
1992.  The  proposed  mines  would  also  increase 
noise  in  and  around  each  specific  tract.  The  noise 
level  would  be  approximately  78  decibels  at  500 
feet  for  each  surface  mine,  while  underground 
mines  would  have  noise  levels  of  about  60  to  66 
decibels.  (Green  River-Hams  Fork  Final  EIS  1980). 
Noise  levels  at  tract  boundaries  would  average 
around  60  decibels.  Several  of  the  Wyoming  tracts 
would  have  support  facilities  located  off-tract,  thus 
increasing  noise  in  the  surrounding  area.  The  ef¬ 
fects  of  the  increased  noise  would  be  dependent 
upon  any  sensitive  receptors  on  or  near  the  tracts, 
such  as  residences,  wildlife,  livestock  or  people 
seeking  recreation  opportunities  in  the  area.  The 
lies  Mountain  Tract  would  increase  noise  levels  in 
the  adjacent  Yampa  River  corridor  (Little  Yampa 
Canyon),  which  would  further  degrade  the  tranquil¬ 
ity  of  this  river  environment.  Mining  activities  along 
the  southern  boundary  of  the  Horse  Gulch  and 
Signal  Butte  tracts  would  also  cause  short-term  in¬ 
creases  in  noise  in  the  Little  Yampa  Canyon. 

Noise  would  increase  in  the  communities  which 
would  realize  large  population  increases,  i.e.,  Raw¬ 
lins,  Rock  Springs,  and  Craig  (Maximum  alterna¬ 
tive).  Most  of  the  increases  would  be  due  to  in¬ 


creased  internal  traffic  and  train  traffic.  These  in¬ 
creases  are  not  quantifiable. 

The  community  of  Sinclair  would  experience  in¬ 
creased  noise  from  increased  traffic  on  Seminoe 
Road  due  to  employee  traffic  for  the  Corral  Canyon 
and  Wild  Horse  Draw  tracts  (Moderate  through 
Maximum  alternatives).  This  increase  cannot  be 
quantified  due  to  a  lack  of  traffic  data  for  Sinclair. 

Noise  along  highways  would  increase  as  a  result 
of  the  increased  traffic  caused  by  the  proposed 
coal  leasing.  Table  4-40  shows  that  increases  in 
noise  levels  would  be  low  on  most  of  the  highway 
segments  analyzed  under  the  Maximum  alternative. 

The  average  increase  would  be  2  decibels  along 
Colorado  highways  and  1  dB  for  Wyoming  high¬ 
ways.  Colorado  road  segments  A,  D,  F,  and  G 
would  show  increases  of  3  to  4  decibels,  which  is 
significant  because  it  would  be  noticeable  to  and 
affect  residences  along  these  highways  within  the 
contour  distances  shown  in  table  4-40.  Most  of  the 
increased  noise  on  segments  D  and  F  would  be  a 
result  of  coal  truck  traffic.  Increases  in  average 
daily  traffic  resulting  from  employee  commuting  and 
population  growth  would  increase  noise  levels  on 
all  other  road  segments.  There  would  be  no  signifi¬ 
cant  impacts  under  any  alternatives  other  than 
Maximum  Production  in  Colorado  and  no  significant 
increases  in  noise  on  Wyoming  highways  under  any 
of  the  alternatives.  Noise  would  affect  people  who 
live  or  work  within  the  distances  shown  in  table  4- 
40  as  well  as  wildlife  and  livestock. 

All  of  the  county  roads  mentioned  in  the  Trans¬ 
portation  section  would  have  increases  in  noise 
levels.  Those  county  roads  which  would  be  used 
for  hauling  coal  should  experience  significant  in¬ 
creases  in  noise,  which  would  affect  local  ranches 
and  could  lower  property  values. 

Noise  would  occur  more  frequently  along  both 
the  Union  Pacific  and  the  Denver  and  Rio  Grande 
Western  rail  lines  under  the  Moderate,  High,  and 
Maximum  alternatives  as  a  result  of  increased  train 
traffic.  These  increases  are  not  quantified  due  to  a 
lack  of  data  on  train  movements,  so  potential  im¬ 
pacts  are  not  known. 

Impacts  associated  with  noise  include  minor 
physiological  reactions;  behavioral  interference  with 
activities  such  as  speech,  sleep,  and  work;  and 
subjective  effects  such  as  annoyance.  Increased 
noise  may  also  affect  wildlife  or  livestock  near 
transportation  corridors.  In  some  cases,  property 
values  may  be  lowered. 
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TABLE  4-39 

TRENDED  NOISE  LEVELS  FOR  COLORADO  &  WYOMING  HIGHWAYS 
NO  ACTION  ALTERNATIVE 


COLORADO  WYOMING 


Distance  In  Feet  to  the  Distance  In  feet  to  the 


Road 

Segment  ® 

Decibels 

(dB)  at  50 

feet *  * 

50  dB  contour  t 

Road 

Segment  ° 

Dec  1  be  1 s 

(dB)  at  50 

feet  * 

50  dB  Contour 

t 

1992 

1995 

2000 

1992 

1995 

2000 

1992 

1995 

2000 

1992 

1995 

2000 

A 

70 

70 

71 

550 

550 

600 

A 

80 

81 

82 

1 ,600 

1 ,850 

2, 100 

B 

72 

72 

73 

650 

650 

700 

B 

82 

82 

83 

2,100 

2, 100 

2,350 

C 

73 

73 

74 

700 

700 

800 

C 

79 

80 

81 

1,450 

1 ,600 

1  ,85  0 

D 

73 

73 

74 

700 

700 

800 

D 

80 

81 

82 

1,600 

1  ,850 

2,100 

E 

73 

73 

74 

700 

700 

800 

E 

80 

80 

81 

1,600 

1 ,600 

1 ,85  0 

F 

73 

73 

74 

700 

700 

800 

F 

73 

73 

74 

700 

700 

800 

G 

53 

53 

54 

70 

70 

80 

G 

72 

72 

73 

650 

650 

700 

H 

62 

63 

64 

200 

250 

300 

H 

67 

67 

67 

350 

350 

350 

1 

62 

62 

63 

200 

200 

250 

1 

72 

72 

73 

650 

650 

700 

J 

62 

62 

63 

200 

200 

250 

J 

70 

70 

71 

550 

550 

600 

K 

68 

68 

69 

400 

400 

450 

L 

63 

63 

64 

250 

250 

300 

SOURCE:  Planning  In  The  Noise  Environment,  U.S.  Air  Foroe  et  al.,  December  1976. 

°  Road  segments  are  the  same  as  those  portrayed  In  the  Transportation  section. 

*  Estimate  Is  equivalent  corrtlnous  sound  level  (L^)  and  Is  based  on  PHT  In  Tables  T4-1  and  T4-2. 

t  Distance  frcm  roadway  does  nof  consider  barriers  such  as  topography,  or  other  noise  sources  adjacent  to  the  highway. 
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TABLE  4-40 

INCREASE  IN  NOISE  LEVELS  FOR  COLORADO  &  WYOMING  HIGHWAYS 
MAXIMUM  ALTERNATIVE 


Road 

Segment  ° 

COLORADO 

Road 

Segment  ° 

WYOMING 

Decibel  Increase  at  50  feet  * 

Distance  In  Feet  to  the 

50  dB  contour  t 

Decibel  Increase  at  50  feet  * 

Distance  In  feet  to  the 

50  dB  Contour 

1992 

1995 

2000 

1992 

1995 

2000 

1992 

1995 

2000 

1992 

1995 

2000 

A 

3 

4 

3 

700 

800 

700 

A 

1 

1 

0 

1 ,850 

2,100 

2,100 

B 

1 

1 

0 

700 

700 

800 

B 

0 

0 

0 

2,100 

2,100 

2,350 

C 

0 

0 

0 

700 

700 

800 

C 

0 

0 

0 

1,450 

1 ,600 

1 ,850 

D 

1 

4 

3 

800 

1200 

1200 

D 

1 

1 

0 

1 ,850 

2,100 

2, 100 

E 

0 

2 

1 

700 

950 

950 

E 

0 

0 

1 

1 ,600 

1,600 

2,100 

F 

1 

3 

2 

800 

1  100 

1  100 

F 

0 

2 

2 

700 

950 

1,100 

G 

4 

4 

4 

100 

150 

150 

G 

0 

1 

1 

650 

700 

800 

H 

1 

0 

0 

250 

250 

300 

H 

0 

2 

2 

350 

450 

550 

1 

1 

1 

1 

250 

250 

300 

1 

1 

2 

2 

700 

800 

950 

J 

1 

1 

1 

250 

250 

300 

J 

0 

0 

0 

550 

550 

600 

K 

4 

2 

1 

450 

550 

550 

L 

1 

1 

1 

300 

300 

35  0 

SOURCE:  Planning  In  the  Noise  Environment,  U.S.  Air  Foroe  e+  al.,  December  1976. 

°  Road  segments  are  the  same  as  those  portrayed  In  the  Transportation  section. 

*  Estimate  Is  equivalent  corrtlnous  sound  level  (L@q)  and  Is  based  on  PHT  In  Tables  T4-6  and  T4~8. 
t  Distance  from  roadway  does  not  consider  barriers  such  as  topography  or  ether  sources  adjacent  to  the  highway. 


ENVIRONMENTAL  CONSEQUENCES 


Unavoidable  Adverse  Effects 


Significant  adverse  impacts  that  would  be  un¬ 
avoidable  are: 

1.  Increased  internal  traffic  in  Craig,  Rawlins,  and 

Rock  Springs  under  the  High  and  Maximum  al¬ 
ternatives 

2.  Large  increases  in  traffic  through  the  community 

of  Sinclair  beginning  with  the  Moderate  alterna¬ 
tive 

3.  Increased  traffic  congestion  on  U.S.  40  and 

Colorado  13/789  in  West  Craig  under  the 
Maximum  alternative  due  to  development  of 
the  Bell  Rock  Tract 

Potentially  significant  impacts  due  to  large  in¬ 
creases  in  traffic  would  occur  under  the  Maximum 
alternative  on  Moffat  County  Roads  17,  30,  33,  and 
47;  on  Routt  County  Roads  27,  53,  59,  and  61;  on 
Seminoe  Road  and  20-Mile  Road  in  Carbon 
County;  and  on  Sweetwater  County  Roads  4-15,  4- 
18,  and  4-76. 

Significant  increases  in  noise  would  occur  along 
U.S.  40  and  Colorado  13/789  near  Craig  and  along 
Colorado  317  under  the  Maximum  alternative. 
County  roads  used  for  coal  hauling  and  access  may 
also  experience  significant  increases  in  noise.  Po¬ 
tential  impacts  frequency  due  to  increased  occur¬ 
rence  of  noise  along  rail  lines  are  unknown. 


Short-Term  Use  vs.  Long-Term 
Productivity 

Short-term  use  of  roads  would  require  upgrading 
of  these  routes.  These  improvements  would  en¬ 
hance  the  long-term  usability  of  the  transportation 
system  in  the  region. 


Irreversible  or  Irretrievable 
Commitments  of  Resources 

Loss  of  life  and  property  or  injuries  as  a  result  of 
increased  traffic  accidents  would  be  irretrievable. 
Materials  and  disturbed  areas  for  new  permanent 


roads  and  railroads  would  be  irretrievably  commit¬ 
ted. 


Potential  Mitigation 


Once  the  transportation  plan  was  submitted  (see 
Appendix  6,  All  Colorado  and  Wyoming  Tracts,  Item 
4),  the  regulatory  authority  could  require  mitigation 
to  minimize  any  adverse  impacts  associated  with 
the  transportation  plan.  Possible  mitigation  would 
probably  emphasize  off-highway  transportation  of 
coal  or  reimbursement  of  maintenance  costs. 


NET  ENERGY  ANALYSIS 


A  net  energy  analysis  was  conducted  for  each  of 
the  proposed  lease  tracts.  The  study  was  designed 
to  trace  all  energy  used  to  extract  and  ship  the  coal 
to  an  end  user  and  determine  the  amount  of  energy 
which  could  be  produced  from  the  coal.  In  other 
words,  the  analysis  quantified  the  inputs  and  out¬ 
puts  of  energy  and  materials  of  the  production 
process.  Energy  inputs  included  electricity,  fuels, 
haulage,  reclamation,  and  supplies  for  the  mining 
operation  itself,  as  well  as  product  transportation, 
employee  transportation,  and  infrastructure  energy 
requirements.  Because  no  mining  plans  were  avail¬ 
able  at  this  stage  of  the  coal  leasing  effort,  the 
study  assumed  a  ‘generic1  mine  plan.  All  of  the 
energy  inputs  were  assigned  values  based  on  this 
plan.  Since  no  coal  markets  were  identified,  the 
study  also  assumed  a  rail  transport  distance  of 
1,000  miles. 

Table  4-41  gives  the  ratio,  in  British  Thermal 
Units,  or  BTUs,  between  production  and  consump¬ 
tion  for  each  tract.  Surface  mines  averaged  21.65:1 
while  subsurface  mines  averaged  15.32:1,  indicat¬ 
ing  that  subsurface  mines  are  less  efficient. 

A  net  energy  figure  is  not  given  for  the  Indian 
Springs  Tract  since  this  is  designated  for  in  situ  de¬ 
velopment  rather  than  conventional  mining.  This 
tract  is  projected  for  coal  gasification  and  will  re¬ 
quire  further  NEPA  approvals.  A  more  meaningful 
net  energy  analysis  can  be  made  at  that  time. 
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TABLE  4-41 


NET  ENERGY  SUMMARY 


Tract 

Ratio  ( BTUs) 
Output: Input 

Deadman 

39.7 

1 

Leucite  Hills 

39.7 

1 

Point  of  Rocks 

13.27 

1 

Tract  98 

19.25 

1 

Prairi  e  Dog 

19.1 

1 

Littl e  Middle  Creek 

25.0 

1 

Middle  Creek 

25.92 

1 

Atlantic  Rim 

28.13 

1 

Byrne  Creek 

16.61 

1 

Corral  Canyon 

27.52 

1 

Wild  Horse  Draw 

7.93 

1 

Rattl  esnake  Mesa 

23.3 

1 

Signal  Butte 

23.63 

1 

Pio 

8.99 

1 

Wi nton 

10.40 

1 

Indian  Springs 

* 

Peck  Gulch 

10.97 

1 

lies  Mountain 

24.73 

1 

Fi  sh  Creek 

23.54 

1 

Northeast  Cow  Creek 

10.73 

1 

Bell  Rock 

25.35 

1 

Williams  Fork  Mountain 

22.06 

1 

Lay  Creek 

23.38 

1 

Horse  Gul  ch 

22.66 

1 

*Not  meaningful;  see  Net  Energy  narrative. 
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CHAPTER  5 


PUBLIC  PARTICIPATION 


Introduction 


Public  involvement  has  been  a  key  element  in  all 
of  the  steps  leading  to  the  publication  of  this  envi¬ 
ronmental  impact  statement  (EIS).  Public  involve¬ 
ment  techniques  have  ranged  from  informal  meet¬ 
ings  to  formal  public  hearings,  with  numerous  re¬ 
quests  for  specific  information  also  being  respond¬ 
ed  to.  The  following  list  highlights  public  participa¬ 
tion  activities. 


Land  Use  Planning  Scoping 
Meetings 

White  River  land  use  plan  amendment  (1981- 
Denver,  Meeker,  Rangely,  Grand  Junction) 

Williams  Fork  land  use  plan  amendment  (1981- 
Craig,  Denver,  Steamboat  Springs) 

Divide/Overland  Area  management  framework  plan 
(MFP)  Update  (1982-Baggs,  Saratoga,  Rawlins) 

Big  Sandy  MFP  Decision  (1981 -Rock  Springs) 

Salt  Wells  MFP  Decision  (1981 -Rock  Springs) 

Pioneer  Trails  MFP  Amendment  (1981-Kemmerer) 


Regional  Coal  Team  Meetings 


Cheyenne,  Wyoming  -  January  28,  1982;  January 
11  &  12,  1983 

Denver,  Colorado  -  March  31,  1981;  June  16,  1982; 
October  13,  1982 


Expressions  of  Interest  (industry) 


For  different  planning  units  -  January  1982  through 
June  6,  1982 


Scoping  Meetings 


Denver,  Colorado:  January  24,  1983 
Rawlins,  Wyoming:  January  25,  1983 
Rock  Springs,  Wyoming:  January  26,  1983 
Craig,  Colorado:  January  27,  1983 

In  addition  to  the  meetings  listed  above,  many  in¬ 
formal  meetings  were  held  for  consultation  pur¬ 
poses  with  various  Federal,  state,  and  local  agen¬ 
cies.  A  broad  range  of  one-on-one  meetings  have 
been  held  by  the  many  Bureau  specialists  assigned 
to  the  project.  The  information  received  has  been 
incorporated  into  the  EIS  as  appropriate. 

Formal  consultation  for  the  EIS  comprised  (1) 
consultation  with  the  Fish  and  Wildlife  Service 
under  Section  7  of  the  Endangered  Species  Act  of 
1979  concerning  nationally  listed  threatened  or  en¬ 
dangered  species,  and  (2)  consultation  with  the 
Colorado  and  Wyoming  State  Historic  Preservation 
Officers  under  Section  106  of  the  National  Historic 
Preservation  Act.  The  Craig,  Rawlins,  and  Rock 
Springs  districts  were  responsible  for  carrying  out 
these  formal  consultations  for  their  respective 
areas.  Results  of  these  consultations  are  discussed 
in  Chapter  3  under  Vegetation,  Animal  Life,  and 
Cultural  Resources. 


Distribution  of  Draft  EIS 


Copies  of  this  EIS  have  been  sent  to  the  Federal 
agencies  listed  below,  as  well  as  to  local  govern¬ 
ments  in  the  region,  energy  and  mineral  develop¬ 
ment  companies,  environmental  organizations,  uni¬ 
versities,  and  numerous  individuals  concerned 
about  the  outcome  of  the  coal  leasing  process. 
Review  of  the  draft  EIS  by  the  state  agencies  is 
being  coordinated  through  the  Colorado  and  Wyo¬ 
ming  state  clearinghouses. 

Federal  Agencies 

Advisory  Council  on  Historic  Preservation 
Department  of  Agriculture 
Forest  Service 
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Soil  Conservation  Service 
Department  of  Energy 

Department  of  Housing  and  Urban  Development 
Department  of  the  Interior 
Bureau  of  Mines 
Bureau  of  Reclamation 
Fish  and  Wildlife  Service 
Geological  Survey 
National  Park  Service 

Office  of  Surface  Mining  (cooperating  agency) 
Department  of  Transportation 
Environmental  Protection  Agency 


List  of  Preparers 


CAROL  A.  MacDONALD  -  Team  Leader 


M.A.  (1970)  ,  American  Literature,  University  of 
Denver 

B.A.  (1966)  English,  University  of  Denver 

Experience:  4  years  as  environmental  coordinator, 
including  2-1/2  years  as  coal  EIS  team  leader, 
BLM,  New  Mexico;  1  year  as  coal  EIS  techni¬ 
cal  coordinator,  BLM,  Colorado;  2  years  as 
writer-editor,  BLM,  Colorado;  2  years  teaching, 
Washington  University,  St.  Louis;  3  years  as 
editor,  University  of  Denver. 


SCOTT  ARCHER  -  Climate  and  Air  Quality 

B.S.  (1977)  Environmental  Science  and  Chemistry, 
Northern  Arizona  University,  Flagstaff,  Arizona 

Experience:  1-3/4  years  as  air  quality  specialist, 
BLM,  Colorado;  4-1/2  years  as  consultant, 
EPA. 


GEORGE  E.  BATESON  -  Land  Use  and 
Reclamation 


B.S.  (1979)  Range  Management  and  Resources, 
University  of  Idaho 

Experience:  1  year  as  range  conservationist,  BLM, 
Colorado;  2  years  as  surface  reclamation  spe¬ 
cialist,  BLM,  Colorado;  6  months  as  range 
technician  (coal  reclamation),  BLM,  Colorado; 


1-1/2  years  as  forest  technician,  U.S.  Forest 
Service. 


DAVID  BRAY  -  Technical  Coordinator 


M.S.  (1977)  Biology,  Fort  Hays  Kansas  University 

B.S.  (1968)  Agriculture,  Fort  Hays  Kansas  State 
College 

Experience:  2  years  as  coal  coordinator,  BLM, 
Colorado;  2-1/2  years  as  energy  minerals  re¬ 
habilitation  inventory  and  analysis  coordinator, 
BLM,  Colorado;  4-1/2  years  as  range  conser¬ 
vationist,  Soil  Conservation  Service,  Idaho  and 
Texas;  1  year  as  supervisory  range  researcher, 
Biological  Science  Department,  Fort  Hays 
Kansas  University. 


HERBERT  CONLEY,  JR.  -  Animal  Life 

M.S.  (1976)  Wildlife  Biology,  Colorado  State  Univer¬ 
sity 

B.S.  (1974)  Wildlife  Biology,  Colorado  State  Univer¬ 
sity 

Experience:  6  years  as  wildlife  management  biolo¬ 
gist,  BLM,  Colorado;  1  year  as  wildlife  techni¬ 
cian,  BLM,  Colorado;  1  year  as  wildlife  re¬ 
searcher,  private  environmental  consulting 
company,  Fort  Collins,  Colorado;  1  year  as 
wildlife  research  assistant,  Colorado  State  Uni¬ 
versity. 


DAVID  COOPER  -  Recreation,  Wilderness, 
Visual  Resources,  Transportation,  Noise, 
Net  Energy  Analysis 

B.S.  (1975)  Forestry  (Outdoor  Recreation),  South¬ 
ern  Illinois  University  at  Carbondale 

Experience:  3  years  as  outdoor  recreation  planner/ 
wilderness  coordinator,  BLM,  Colorado;  2  years 
as  park  ranger,  U.S.  Army  Corps  of  Engineers, 
Oregon;  2  years  as  forest  technician,  U.S. 
Forest  Service,  Idaho;  1-1/2  years  as  park  nat¬ 
uralist,  U.S.  Army  Corps  of  Engineers,  Illinois. 


DAVIDA  (‘PETE4)  GATES  -  Social  Values 

Ph.D.  (1977)  Sociology,  University  of  North  Caroli¬ 
na,  Chapel  Hill,  N.C. 
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M.A.  (1966)  Anthropology,  University  of  Colorado, 
Boulder 

M.A.  (1964)  Sociology,  University  of  North  Carolina, 
Chapel  Hill 

A.B.  (1952)  Sociology,  Catawba  College,  Salisburg, 
N.C. 

Experience:  3-1/2  years  as  district  sociologist, 
BLM,  Colorado;  1  year  as  Arkansas  State  Pre¬ 
vention  Coordinator  for  Drug  and  Alcohol  Pre¬ 
vention;  12  years  of  university  teaching;  8 
years  of  public  school  teaching;  12  years  as 
office  clerical  manager,  bookkeeper,  and  statis¬ 
tician. 


GREGORY  S.  GOODENOW  - 

Environmental  Coordinator 


B.S.  (1978)  Forest  Management  Science,  Colorado 
State  University 

Experience:  2-1/2  years  as  environmental  coordina¬ 
tor,  BLM,  Colorado;  3-1/2  years  as  forester, 
BLM,  Colorado. 


TERRY  L.  HUETH  -  Soils 


B.S.  (1976)  Range  Ecology,  Colorado  State  Univer¬ 
sity,  Fort  Collins,  Colorado 

Experience:  4  years  as  soil  scientist,  BLM,  Colora¬ 
do;  2  years  as  range  conservationist,  BLM, 
Idaho. 


RICHARD  R.  INGLIS,  JR.  -  Water 
Resources 


B.S.  (1973)  Science  of  Watershed  Management, 
Colorado  State  University 

Experience:  4  years  as  district  hydrologist,  BLM, 
Colorado;  2-1/2  years  as  volunteer  with  Soil 
Conservation  Program,  Peace  Corps,  El  Salva¬ 
dor;  2  years  as  forestry  technician,  BLM,  Colo¬ 
rado. 


HENRY  S.  KEESLING  -  Cultural 
Resources 


M.A.  (1977)  Anthropology,  California  State  Universi¬ 
ty,  Sacramento 


B.A.  (1974)  Anthropology,  California  State  Universi¬ 
ty,  Sacramento 

Experience:  2  years  as  resource  area  archaeolo¬ 
gist,  BLM,  Colorado;  3-3/4  years  as  crew  chief, 
Forestry  Archaeological  Project,  Bureau  of 
Indian  Affairs,  New  Mexico;  6  years  with  var¬ 
ious  private  and  state  archaeological  consulting 
firms  in  Alaska,  California,  Nevada,  Wyoming, 
and  Colorado. 


BERTHA  E.  McMILLEN  -  Editorial  Clerk 


Experience:  3  years  as  editorial  clerk,  training  clerk, 
and  safety  clerk,  BLM,  Colorado;  1  year  as  ad¬ 
ministrative  supply  technician,  Colorado  Army 
National  Guard;  2-3/4  years  as  administrative 
secretary,  The  Memorial  Hospital;  7  years  as 
office  manager,  private  industry;  1  year  as 
writer-editor,  U.S.  Navy,  Washington,  D.C.;  1 
year  as  clerk-stenographer,  Bureau  of  Recla¬ 
mation,  Colorado. 


GAYLE  VOSS-RETTMANN  -  Clerk-Typist 

Business/Music,  Colorado  State  University  and 
Western  State  College 

Experience:  1  year  as  clerk-typist  and  Amtext  425 
word  processor  operator,  BLM,  Colorado;  2 
years  as  co-teacher,  Craig  Middle  School;  1 
year  as  secretary  and  administrative  assistant, 
United  Presbyterian  Church,  Montrose,  Colora¬ 
do;  1  year  as  steno-typist,  Montrose  City  Hall; 
1  year  as  clerk,  Montrose  Regional  Library, 
Montrose,  Colorado;  2  years  as  Colorado  clerk- 
typist,  Fort  Lewis  College  Library,  Durango, 
Colorado. 


LEIGH  A.  WELLBORN  -  Cartography 

B.S.  (1951)  Architecture,  University  of  Kansas 

Experience:  8  years  as  illustrator,  BLM,  Colorado 
State  Office;  23  years  as  architect,  draftsman, 
and  illustrator,  U.S.  Air  Force. 


KAREN  WILEY-EBERLE  -  Vegetation 

B.S.  (1978)  Botany,  Colorado  State  University 
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Experience:  5  years  as  district  botanist,  BLM,  Colo¬ 
rado;  1  year  as  range  conservationist,  student 
trainee  program,  BLM,  Colorado. 


DAVID  G.  WILLARD  -  Economics 

M.A.  (1962)  Economics,  University  of  Denver 

B.S.  (1954)  Beloit  College 

Experience:  3  years  as  district  economist,  BLM, 
Colorado;  8  years  as  mineral  economist, 
Bureau  of  Mines;  4  years  as  business  econo¬ 
mist,  private  industry;  1  year  as  research 
economist,  Denver  Urban  Renewal  Authority;  3 
years  as  agricultural  economist,  Bureau  of  Rec¬ 
lamation. 


KERMIT  G.  WITHERBEE  -  Geology, 
Topography,  and  Minerals 

M.A.  (1978)  Geology,  State  University  of  New  York 

B.S.  (1968)  Geology,  State  University  of  New  York 

Experience:  1  year  as  geologist,  BLM,  Colorado;  6 
years  as  geologist,  private  industry;  1  year  as 
geologist,  BLM,  Wyoming. 


ROBERT  E.  WOERNER  -  Editor 


B.A.  (1969)  English,  Grand  Valley  State  College, 
Michigan 

Experience:  1  year  as  editor,  BLM,  Colorado;  1  year 
as  RMP  team  leader  and  district  environmental 
coordinator,  BLM,  Nevada;  1  year  as  editor, 
BLM,  Nevada;  1  year  as  editor,  BLM,  Colorado. 


Cooperating  Agency 


The  Office  of  Surface  Mining  Reclamation  and 
Enforcement  (OSM)  assisted  directly  in  the  prepa¬ 
ration  of  this  EIS  as  a  cooperating  agency.  OSM’s 
primary  responsibilities  were  to  (1)  provide  informa¬ 
tion  on  hydrology  and  reclamation,  including  back¬ 
ground  information  on  existing  coal  mines  in  the 
area  as  needed;  (2)  review  draft  documents  to 
identify  areas  of  concern  regarding  OSM’s  permit¬ 
ting  activities  which  could  feasibly  be  addressed  in 
the  EIS;  and  (3)  help  identify  mitigating  measures 
within  OSM’s  regulatory  authority. 
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APPENDIX  1 


TRACT  RANKING  FACTORS  AND  SUBFACTORS 


The  following  factors  and  subfactors  were  used 
in  the  tract  ranking  process.  Table  A1-1  shows  the 
results  of  tract  ranking. 


FACTOR:  COAL  ECONOMICS 


Subfactors 

Coal  Quantity:  To  what  extent  does  the  tract  con¬ 
tain  tonnages  of  measured,  demonstrated,  indi¬ 
cated,  and  inferred  reserves? 

Coat  Quality:  To  what  extent  does  coal  in  tract 
have  preferable  measurements  of  heating 
value  (Btu  content);  fixed  carbon;  moisture; 
ash;  sulfur;  phosphorus;  major,  minor,  and 
trace  elements;  coking  properties;  and  particu¬ 
lar  organic  constituents? 

Energy  Production  Potential:  To  what  extent  is  tract 
economically  feasible  and  likely  to  be  devel- 
oped--e.g.,  surface  mine:  overburden  ratio, 
number  of  seams,  size;  underground  mine: 
seam  thickness,  roof  conditions,  floor  condi¬ 
tions,  depth? 

Transportation:  Proximity  of  mine  to  expected  use 
or  transportation  facility,  including  mine-mouth, 
existing  rail,  planned  rail,  or  truck. 

Surface  Ownership:  To  what  extent  will  surface 
ownership  affect  mining  costs  for  the  tract?  In¬ 
dicators  include  number  of  owners,  complexity 
of  ownership  pattern,  the  nature  of  surface 
facilities  which  may  have  to  be  moved  or  other¬ 
wise  protected,  etc. 


FACTOR:  IMPACTS  TO  THE  NATURAL 
ENVIRONMENT 


Subfactors 

Air  Quality:  To  what  extent  is  the  tract  (1)  near 
Class  I  and/or  Class  II  designated  air  quality 
areas  or  (2)  near  residences?  What  is  its  po¬ 
tential  for  dust  generation? 

Water:  To  what  extent  will  coal  mining  degrade  or 
reduce  groundwater  or  contribute  significant 
additional  pollutants  to  surface  water  flow? 
What  is  the  location  of  the  coal  seam  with  rela¬ 


tion  to  aquifers?  What  are  the  location  and  size 
of  perennial  and  intermittent  streams  within 
tract? 

Reclamation  Potential:  To  what  extent  is  land  within 
the  tract  capable  of  being  returned  to  a  condi¬ 
tion  which  is  equal  to  or  better  than  premining 
conditions?  Some  items  to  be  considered  are 
the  amount  of  precipitation,  the  availability  of 
soil  materials  for  reclamation,  the  presence  of 
toxic  overburden  constituents,  etc. 

Wildlife:  To  what  extent  would  coal  mining  adverse¬ 
ly  affect  threatened  and  endangered  species  or 
other  species  of  high  concern  and  their  critical 
habitats? 

Archaeology:  To  what  extent  will  mining  adversely 
affect  archaeological  resources?  Indicators  of 
impact  include  archaeological  resources  known 
to  exist  on  a  tract,  likely  to  exist  from  inferred 
data,  located  adjacent  to  the  tract,  or  known 
not  to  exist  on  the  tract.  These  indicators  may 
be  of  unique,  significant,  or  average  levels. 

Paleontology:  See  Archaeology. 

Historic:  See  Archaeology. 

Other  Unique  Resources:  To  what  extent  will 
unique  resources  be  affected?  Examples  in¬ 
clude  wilderness  values,  state  designated 
areas,  areas  of  critical  environmental  concern 
(ACEC’s),  etc. 

Transportation:  To  what  extent  does  a  proposed 
transportation  system  for  the  tract  affect  the 
surrounding  environment? 


FACTOR  3:  SOCIAL  AND  ECONOMIC 
IMPACTS 


Subfactors 

Public  Attitudes:  Indication  by  the  public  for  or 
against  coal  mining  and  specific  correspond¬ 
ence  on  tracts.  Concerns  expressed  during 
land  use  planning  and  coal  activity  planning. 

Revenue  Generation:  To  what  extent  will  mining  of 
the  tract  result  in  revenues  from  bonus  bids, 
Federal  and  state  royalties,  severance  taxes, 
permitting  fees,  state  annual  reclamation  fees, 
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Table  A1-1 


RMKING  BY  REGIONAL  COAL  TEAM 


Tract 

Rank  I ng 

Comments 

COLORADO 

Pra iri e  Dog 

High 

Socioeconomic  impact  because  of  new  mine  related  population 
Increases  (Rangel  y  and  Dinosaur) 

Little  Middle 

Creek 

High 

Maintenance  tract 

Middle  Creek 

High 

Tract  is  a  fault  block 

Rattlesnake  Mesa 

High 

Lack  of  transportat ion  from  the  area 

Signal  Butte 

High 

Wildlife  and  other  unique  resources  present,  potential 
reclamation  problems,  and  development  of  new  transportation 

Peck  Gu 1 ch 

Moderate 

Lack  of  transportat  ion — residence  located  on 
tract — potential  hydrology  Impact 

1  les  Mountain 

Moderate 

Potential  reclamation  problems — wildlife  and  other  unique 
resources  present,  such  as  recreat  ion/f  loatboat  I  ng  on  the 
Yampa  River 

Fish  Cred<. 

Moderate 

New  mine  related  population  increases  (Oak  Cred<.  and 

Yampa) — unknown  impacts  to  alluvial  valley  floors — one 
residence  to  be  relocated  and  potential  hydrology  Impacts 

Bel  1  Rock 

Moderate 

No  tract  access  to  coal  except  by  shaft — lack  of 
transportat  Ion — diverse  surface  ownership  pattern — two 
residences  located  on  tract — potential  hydrology  impacts 

Willi ams  Fork 

Mounta  i  n 

Moderate 

Lack  of  transportation,  diverse  surface  ownership,  marginal 
stripping  ratio  and  steep  topography — wildlife,  diverse 
surface  and  water  situation — al luvial  val ley  floor  on 
tract,  loss  of  one  grazing  operation  and  significant  impact 
to  another 

Lay  Creek 

Moderate 

Lack  of  transportation — diverse  surface 

ownership — conservation  of  resource — potential  wildlife  and 
reclamation  problems — alluvial  valley  floor  and  lambing 

areas 

Horse  Gu  1  ch 

Low 

Coal  <10,000  BTU  and  low  In  quantity — high  ratio  of 
disturbance  to  coal  recovered--! ack  of 

transportat  Ion — unknown  Impact  to  alluvial  valley  floors 
and  springs,  wildlife,  visual  quality  related  to  Yampa 

River  recreation — relocation  of  occupants  and  Federal 
power  project  withdrawal 
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Table  A1-1 
(Cont  i  nued) 

RANKING  BY  REGIONAL  COAL  TEAM 


Tract 

Rank  I ng 

Comments 

WYOMING 

Deadman 

High 

Maintenance  tract 

Leucite  Hll  Is 

High 

Possible  extension  of  Jim  Bridger  Mine — some  wildlife 
mitigation  required 

Pol nt  of  Rocks 

High 

Involved  in  possible  exchange — possible  extension  of 

Leuci  te  Hll  Is  Mine 

Tract  98 

High 

Maintenance  tract 

Atlantic  Rlm 

High- 

Moderate 

Pending  development  of  suitable  mitigation  and  clearing 
pendi ng  status 

Byrne  Creek 

Moderate 

Possible  alluvial  valley  floors — pending  mitigation 
devel  opment 

Corral  Canyon 

High 

Exchange  tract 

Wild  Horse  Draw 

Moderate 

Dependent  on  Corral  Canyon — wildlife  mitigation 
required — short  mine  life 

PIo 

Moderate 

Contains  important  wildlife  values  and  marginal  coal 

W 1 nton 

Moderate 

Logical  extension  of  Stansbury  Mine — subsurface  tract,  low 
economics  of  underground  mining 

Indian  Springs 

Moderate 

In  situ  gasification — state  has  no  ranking  preference 

Northeast  Cow  Creek 

Low 

Long  distance  from  transport  at  ion  routes — critical  elk 
area,  pending  study  for  wildlife  values — underground  tract, 
overall  economics  of  underground  mining  Is  poor 

231 


TRACT  RANKING 


abandoned  mine  fees,  increased  employment, 
and  other  taxes? 

Lifestyle  and  Social  Structure:  To  what  extent  will 
coal  mining  adversely  affect  traditional  lifes¬ 
tyles  and  social  structures? 

Community  and  Social  Services:  To  what  extent  will 
coal  mining  affect  availability  of  doctors, 
nurses,  hospital  beds,  police  and  fire  protec¬ 
tion,  sewer,  domestic  reserve  water  supply, 
etc.? 

Consistency  With  Other  Plans  and  Policies:  To 
what  extent  will  coal  mining  adversely  impact 


or  contradict  local,  state,  or  Federal  land  use 
policies  and  plans? 

Agricultural  Operations:  To  what  extent  will  coal 
mining  adversely  affect  alluvial  valley  floors  or 
prime  farmlands? 

Relocation  of  Occupants:  To  what  extent  will  coal 
mining  require  the  relocation  of  people  and 
their  possessions,  including  livestock,  houses, 
fences,  etc.?  Indicators  include  whether  the 
move  is  permanent  or  temporary,  partial  or 
total,  distance  to  relocation  point,  and  length  of 
time  before  return  to  original  location  (for  tem¬ 
porary  relocations). 
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APPENDIX  2 


SUMMARY  OF  INDIVIDUAL  TRACTS 


Introduction 


This  appendix  provides  a  summary  of  pertinent 
information,  including  significant  impacts  or  issues, 
for  the  individual  tracts  being  considered  for  leas¬ 
ing.  Additional  information  can  be  found  in  Chapter 
2. 

For  purposes  of  impact  analysis  in  the  EIS,  all 
except  three  tracts  are  considered  to  be  new 
mines.  The  other  three  tracts— Little  Middle  Creek 
Tract  in  Colorado  and  Tract  98  and  Deadman  Tract 
in  Wyoming-are  analyzed  as  extensions  of  existing 
mines.  The  only  other  alternative  for  each  tract  is 
no  action  (no  leasing). 

However,  during  site-specific  analysis,  more  than 
one  scenario  was  considered  for  a  number  of  the 
tracts.  Table  A2-1  lists  the  tracts  and  the  scenarios 
evaluated  for  each. 

The  following  summaries  emphasize  the  impacts 
or  issues  associated  with  the  development  scenario 
used  in  the  EIS,  in  most  cases  development  of  a 
new  mine.  Impacts  of  another  development  scenar¬ 
io  are  discussed  only  if  significant  impacts  were 
identified. 

For  all  tracts  under  all  development  scenarios, 
the  coal  mined  (recoverable  reserve)  would  be  an 
irretrievable  commitment  of  the  resource.  Coal  left 
behind  would  be  unrecoverable  with  present  tech¬ 
nology. 

For  all  tracts,  mine-related  surface  disturbance 
would  be  subject  to  Federal  and  state  reclamation 
requirements  in  the  long  term.  Secondary  surface 
disturbance  (community  development  due  to  popu¬ 
lation  increases)  would  not  be  reclaimed  in  the  long 
term  and  is  considered  an  irreversible  commitment 
of  the  affected  land. 

In  most  cases,  site-specific  impacts  of  the  No 
Action  alternative  would  be  the  same  for  all  tracts. 
Coal  development  would  not  occur,  and  the  various 
ancillary  facilities  would  not  be  constructed.  The 
coal  resource  would  not  be  extracted  or  used.  The 
tract  would  stay  under  its  present  land  use  man¬ 
agement  and  existing  social,  economic,  and  re¬ 
source  trends  would  continue.  Any  additional  im¬ 
pacts  for  specific  tracts  are  identified  in  the  appro¬ 
priate  individual  summaries  on  the  following  pages. 


DEADMAN  TRACT 


General  location:  Sweetwater  County,  35  miles 
northeast  of  Rock  Springs,  Wyoming 

Tract  size  (acres):  160.0 

Surface  ownership:  100%  Federal 

Mineral  ownership:  100%  Federal 

Type  of  mine:  Surface 

Rank  of  coal:  Subbituminous  B 

Total  coal  resource  (million  tons):  3.4 

Total  recoverable  reserve  (million  tons):  0.3 

Annual  production  (million  tons):  0.3 

Mine  life  (years):  1 

Mine-related  disturbance  (acres):  80 

Secondary  surface  disturbance  (acres):  None 

Transportation:  No  new  transportation  required 

Significant  Impacts  or  Issues 

Reclaimability  of  soils  in  the  area  is  limited  by 
high  sodium  adsorption  values,  low  available  mois¬ 
ture  storage,  and  high  pH  values.  Reclamation  will 
depend  on  the  lessee  developing  specific  mitigation 
to  handle  expected  revegetation  problems. 

A  prehistoric  site  (potentially  eligible  for  the  Na¬ 
tional  Register)  is  a  significant  cultural  resource 
known  to  exist  on  the  Deadman  tract.  A  cultural  re¬ 
source  protection  stipulation  will  be  required  if 
leased. 


Short-term  impacts  of  mining  this  tract  could 
include: 

1.  The  production  of  0.27  million  tons  of  Federal 

coal 

2.  Change  in  use  of  approximately  80  acres  of  land 

from  livestock  grazing  to  mineral  development 

3.  Generation  of  additional  estimated  revenues  of 

$155,000  in  ad  valorem  production  taxes  and 
$240,000  in  severance  taxes,  plus  $454,000  in 
federal  royalties  during  the  life  of  the  mine 
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Tract 
Deadman 
Leuci te  Hil Is 

Point  of  Rocks 

Tract  98 
Atlantic  Rim 
Byrne  Creek 
Corral  Canyon 
Wild  Horse  Draw 
Pio 

Wi nton 

Indian  Springs 
Northeast  Cow  Creek 
Prairie  Dog 

Li  ttl  e  Middle  Creek 
Middle  Creek 

Rattlesnake  Mesa 

Signal  Butte 
Peck  Gulch 


LEASING  SCENARIOS  ANALYZED 
IN  SITE  SPECIFIC  ANALYSES* 


Scenarios 


Extension  of  existing  surface  mine 

Extension  of  existing  surface  mine 
New  surface  mine 

Extension  of  existing  surface  mine 
New  surface  mine 

Extension  of  existing  surface  mine 

New  surface  mine 

New  surface  mine 

New  surface  mine 

New  surface  mine 

New  surface  mine 

New  underground  mine 

New  in- situ  gasification  project 

New  underground  mine 

Extension  of  existing  underground 
mine 

New  underground  mine 

Extension  of  existing  surface  mine 

Extension  of  existing  underground 
mi  ne 

New  underground  mine 

Extension  of  existing  underground 
mine 

New  underground  mine 

New  surface  and  underground  mine 

New  underground  mine 
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Table  A2-1 
(conti nued) 

LEASING  SCENARIOS  ANALYZED 
IN  SITE  SPECIFIC  ANALYSES* 


Tract  Scenarios 


lies  Mountain 

New  surface  mine 

Fish  Creek 

Extension  of  existing  surface  and 
proposed  underground  mine 

New  surface  and  underground  mine 

Bell  Rock 

Extension  of  existing  underground 
mi  ne 

New  underground  mine 

Wil li ams  Fork  Mtn. 

New  surface  mine 

Lay  Creek 

New  surface  mine 

Horse  Gulch 

New  surface  mine 

*In  addition  to  the  leasing  scenarios,  a  no  action  (no  leasing)  scenario  was 
analyzed  for  each  tract. 
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4.  Discovery  of  previously  unknown  cultural  re¬ 
sources 


In  the  long  term,  the  following  impacts  are 
predicted: 

1 .  A  return  of  80  acres  of  land  to  forage  production 

at  a  level  equal  to,  if  not  better  than,  the  pro¬ 
duction  prior  to  development 

2.  A  return  of  wildlife  habitat  to  a  level  equal  to,  if 

not  better  than,  the  habitat  prior  to  develop¬ 
ment 


LEUCITE  HILLS  TRACT 


General  location:  Sweetwater  County,  30  miles 
northeast  of  Rock  Springs,  Wyoming 

Tract  size  (acres):  4,682.5 

Surface  ownership:  52%  Federal,  48%  private 

Mineral  ownership:  52%  Federal,  48%  private 

Type  of  mine:  Surface 

Rank  of  coal:  Subbituminous  B 

Total  coal  resource  (million  tons):  97.1 

Total  recoverable  reserve  (million  tons):  17.7 

Annual  production  (million  tons):  0.5 

Mine  life  (years):  35 

Mine-related  disturbance  (acres):  3,667 

Secondary  surface  disturbance  (acres):  36 

Transportation:  5.5  miles  of  new  road 

Significant  Impacts  or  Issues 

Reclaimability  of  soils  in  the  area  is  limited  by 
high  sodium  adsorption  values,  low  available  mois¬ 
ture  storage,  and  high  pH  values.  Reclamation  will 
depend  on  the  lessee  developing  specific  mitigation 
to  handle  expected  revegetation  problems. 

Raptor  nests  and  buffer  zones  occur  within  pri¬ 
vately  held  portions  of  the  Leucite  Hills  tract. 

Approximately  330  acres  of  a  450-acre  prehistor¬ 
ic  district  located  in  the  northern  part  of  the  tract 
would  be  disturbed  by  mining  activities.  A  cultural 
resource  protection  stipulation  will  be  required  if 
leased. 

Although  within  the  24-hour  ambient  standards, 
total  suspended  particulate  impacts  due  to  an  off- 
tract  processing  facility  would  be  high. 


Short-term  impacts  of  mining  this  tract  could 
include: 

1.  The  production  of  6.5  million  tons  of  Federal  coal 

2.  Change  in  use  of  approximately  4,682  acres  of 

land  from  livestock  grazing  to  mineral  develop¬ 
ment 

3.  Generation  of  additional  estimated  revenuess 

(1980  dollars)  of  $323,000  in  ad  valorem  coal 
production  taxes  and  $499,000  in  coal  sever¬ 
ance  taxes,  plus  $308,000  in  Federal  coal  roy¬ 
alties  per  year  during  the  production  from  the 
Leucite  Hills  Mine  area 

4.  Discovery  of  previously  unknown  cultural  re¬ 

sources 

5.  Removal  of  approximately  240  livestock  forage 

AUMs  from  production  due  to  development  of 
a  new  mine  on  the  tract 


In  the  long  term,  the  following  impacts  are 
predicted: 

1 .  A  return  of  4,682  acres  of  land  to  forage  produc¬ 

tion  at  a  level  equal  to,  if  not  better  than,  the 
production  prior  to  development 

2.  A  return  of  wildlife  habitat  to  a  level  equal  to,  if 

not  better  than,  the  habitat  prior  to  develop¬ 
ment 


POINT  OF  ROCKS  TRACT 


General  location:  Sweetwater  County,  25  miles  east 
of  Rock  Springs,  Wyoming 

Tract  size  (acres):  4,016.3 

Surface  ownership:  50%  Federal;  38%  private; 
12%  state 

Mineral  ownership:  50%  Federal;  38%  private;  12% 
state 

Type  of  mine:  Surface 

Rank  of  coal:  Subbituminous  B 

Total  coal  resource  (million  tons):  47.9 

Total  recoverable  reserve  (million  tons):  17.5 

Annual  production  (million  tons):  0.5 

Mine  life  (years):  30 

Mine-related  disturbance  (acres):  2,800 

Secondary  surface  disturbance  (acres):  18 

Transportation:  2.0  miles  of  new  road 
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Significant  Impacts  or  Issues 

Reclaimability  of  soils  in  the  area  is  limited  by 
high  sodium  adsorption  values,  low  available  mois¬ 
ture  storage,  and  high  pH  values.  Reclamation  will 
depend  on  the  lessee  developing  specific  mitigation 
to  handle  expected  revegetation  problems. 

Three  known  geologic  structures  (KGSs)  were  in¬ 
cluded  in  the  MMS  delineation  of  the  Point  of 
Rocks  tract.  Conflicts  will  be  mitigated  under  exist¬ 
ing  statutory  and  regulatory  authority. 

Twelve  existing  rights-of-way  were  identified  in 
the  tract.  The  area  was  determined  to  be  suitable 
for  development  subject  to  valid  existing  rights  and 
negotiations  for  relocation  if  necessary. 

An  exchange  of  Federal  sections  in  the  northern 
half  of  this  tract  is  being  considered. 

Golden  eagle  and  prairie  falcon  nests  and  buffer 
zones  occur  within  portions  of  the  Point  of  Rocks 
tract,  as  delineated  by  MMS.  BLM  found  that  coal 
unsuitability  criteria  11,  13,  and  14  apply  to  these 
nesting  areas.  No  exceptions  could  be  made  to  this 
determination  and  the  area  has  been  removed  from 
the  tract;  no  mining  activities  would  be  allowed  on 
these  unsuitable  portions.  The  500,000  tons  of  coal 
bypassed  due  to  the  determination  of  the  unsuit¬ 
able  areas  for  surface  mining  would  be  uneconomic 
to  produce  at  a  later  time. 

Short-term  impacts  of  mining  this  tract  could 
include: 

1.  The  production  of  13.6  million  tons  of  Federal 

coal 

2.  Change  in  use  of  approximately  4,016  acres  of 

land  from  livestock  grazing  to  mineral  develop¬ 
ment 

3.  Generation  of  additional  estimated  revenues 

(1980  dollars)  of  $300,000  in  ad  valorem  coal 
production  taxes  and  $463,000  in  coal  sever¬ 
ance  taxes,  plus  $653,000  in  Federal  coal  roy¬ 
alties  per  year  during  the  production  from  the 
Leucite  Hills  Mine  area 

4.  Discovery  of  previously  unknown  cultural  re¬ 

sources 


In  the  long  term,  the  following  impacts  are 
predicted: 

1.  A  return  of  4,016  acres  of  land  to  forage  produc¬ 
tion  at  a  level  equal  to,  if  not  better  than,  the 
production  prior  to  development 


2.  A  return  of  wildlife  habitat  to  a  level  equal  to,  if 
not  better  than,  the  habitat  prior  to  develop¬ 
ment 


TRACT  98 


General  location:  Lincoln  County,  3  miles  west  of 
Kemmerer,  Wyoming 

Tract  size  (acres):  164.8 

Surface  ownership:  100%  Federal 

Mineral  ownership:  100%  Federal 

Type  of  mine:  Surface 

Rank  of  coal:  Subbituminous  B 

Total  coal  resource  (million  tons):  3.8 

Total  recoverable  reserve  (million  tons):  3.4 

Annual  production  (million  tons):  0.5 

Mine  life  (years):  7 

Mine-related  disturbance  (acres):  165 
Secondary  surface  disturbance  (acres):  None 
Transportation:  No  new  transportation  required 

Significant  Impacts  or  Issues 

As  part  of  the  adjacent  South  Block  Mine,  this 
tract  may  fall  under  exemption  in  the  regulations  for 
special  bituminous  surface  coal  mines.  If  so,  the 
highwall  left  by  mining  Tract  98  would  remain  and 
the  pit  would  be  left  open  and  allowed  to  partially 
fill  with  water. 


Short-term  impacts  of  mining  this  tract  could 
include: 

1.  The  production  of  3.4  million  tons  of  Federal  coal 

2.  Change  in  use  of  approximately  165  acres  of 

land  from  livestock  grazing  to  mineral  develop¬ 
ment 

3.  Generation  of  additional  estimated  revenues  of 

$1,852,000  in  ad  valorem  production  taxes  and 
$2,992,000  in  severance  taxes,  plus 
$5,950,000  in  Federal  royalties  during  the  life 
of  the  mine 

4.  Discovery  of  previously  unknown  paleotological 

resources 
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In  the  long  term,  the  following  impacts  are 
predicted: 

1.  Under  the  worst-case  analysis,  80  acres  of  land 
would  be  returned  to  forage  production  and 
wildlife  habitat  at  a  level  equal  to,  if  not  better 
than,  the  production  and  habitat  prior  to  devel¬ 
opment.  Should  the  pit  be  covered,  160  acres 
of  land  would  be  returned  to  forage  production 
and  wildlife  habitat. 


ATLANTIC  RIM  TRACT 


General  location:  Carbon  County,  15  miles  south¬ 
west  of  Rawlins,  Wyoming 

Tract  size  (acres):  9,372.4 

Surface  ownership:  45%  Federal,  55%  private 

Mineral  ownership:  39%  Federal,  53%  private,  8% 
state 

Type  of  mine:  Surface 

Rank  of  coal:  Subbituminous  A 

Total  coal  resource  (million  tons):  382.2 

Total  recoverable  reserve  (million  tons):  178.2 

Annual  production  (million  tons):  5.4 

Mine  life  (years):  30 

Mine-related  disturbance  (acres):  7,880 

Secondary  surface  disturbance  (acres):  160 

Transportation:  21.0  miles  of  upgraded  road;  19.0 
miles  of  new  rail 


Significant  Impacts  or  Issues 

There  are  three  significant  issues  involved  in  this 
tract:  (1)  crucial  elk  winter  range,  (2)  hydrologic  im¬ 
pacts,  and  (3)  reclamation. 

The  Atlantic  Rim  tract  is  part  of  an  elk  crucial 
winter  range.  Up  to  550  elk  (19  percent  of  the  herd) 
winter  on  and  near  the  tract.  The  elk  crucial  winter 
range  contains  the  highest  quality  coal  in  the  Divide 
Resource  Area.  The  land-use  decision  for  all  of  the 
coal  in  this  crucial  winter  range,  including  the  Atlan¬ 
tic  Rim  surface  coal  tract,  states  that  BLM  will  defer 
a  determination  on  the  acceptability  or  unacceptabi¬ 
lity  of  the  coal  areas  (concerning  both  surface  and 
subsurface  mining  methods)  within  the  crucial  elk 
winter  range  until  there  is  adequate  information  for 
the  elk  habitat  and  a  final  determination  has  been 
made  regarding  the  leasing  of  the  Savery  PRLAs. 

However,  despite  this  deferment,  the  Atlantic  Rim 
surface  coal  mining  area  and  Northeast  Cow  Creek 


subsurface  coal  mining  area  are  now  being  given 
consideration  for  coal  leasing  through  the  coal  ac¬ 
tivity  planning  process,  including  calls  for  expres¬ 
sions  of  leasing  interest,  tract  delineation,  site  spe¬ 
cific  analysis,  and  the  Green  River-Hams  Fork  Re¬ 
gional  Coal  Environmental  Impact  Statement  (EIS). 

The  rationale  for  this  variation  is  based  on  com¬ 
ments  received  from  state  and  local  governments. 
State  and  local  governments  expressed  a  concern 
that  if,  subsequent  to  the  elk  study,  the  Atlantic  Rim 
surface  coal  mining  area  were  to  be  determined  ac¬ 
ceptable  for  coal  devlopment,  the  area  could  not 
be  included  in  the  coal  cactivity  planning  process  to 
allow  it  to  be  leased  by  or  soon  after  the  1984 
lease  sale  unless  the  steps  delineated  in  the  pre¬ 
ceding  paragraph  were  completed  first. 

The  Northeast  Cow  Creek  subsurface  coal 
mining  area  was  included  for  consideration  with  the 
Atlantic  Rim  surface  coal  mining  area  because:  (1) 
the  state  of  Wyoming  has  already  issued  several 
coal  leases  in  the  area;  and  (2)  the  area  is  located 
in  the  northern  portion  of  the  elk  crucial  winter 
range  and  is  consistent  with  the  land-use  planning 
decision  for  a  north-to-south  leasing  and  mining  se¬ 
quence. 

This  variation  in  the  deferral  does  not  imply  that 
these  two  areas  within  the  crucial  elk  winter  range 
are  the  most  likely  areas  to  be  acceptable  for  coal 
development.  Given  the  inadequacy  of  data  regard¬ 
ing  the  crucial  winter  range,  the  determination  of 
the  acceptability  or  unacceptability  of  any  coal  area 
within  that  range  must  and  will  be  deferred  until 
adequate  data  is  available  for  the  elk  crucial  winter 
range  and  final  disposition  of  the  Savery  PRLA 
project  is  know. 

BLM  will  ask  for  any  additional  resource  data 
within  the  crucial  winter  range  that  it  needs.  This 
additional  information  will  then  be  combined  with 
the  results  of  the  elk  study  and  the  information 
gained  on  Atlantic  Rim  and  Northeast  Cow  Creek 
and  will  be  considered  along  with  the  Savery  PRLA 
area  to  reach  the  final  determination  for  the  crucial 
elk  winter  range. 

A  surface  mine  on  the  Atlantic  Rim  tract  could 
significantly  affect  groundwater  and  surface  water 
in  the  vicinity.  If  mining  were  to  begin  near  the  out¬ 
crops  and  proceed  down  dip,  the  water  table  could 
be  lowered.  If  the  water  table  was  lowered,  numer¬ 
ous  springs  would  become  dry,  which  would,  in 
turn,  destroy  aspen  stands  and  other  important 
wildlife  habitat  on-  and  off-site. 

The  destruction  of  these  habitat  types  would 
complicate  reclaiming  the  tract  to  present  vegeta¬ 
tion  mosaic  and  diversity.  If  these  habitat  types  are 
not  replaced,  there  would  be  potentially  significant 
impacts  to  wildlife. 
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Short-term  impacts  of  mining  this  tract  could 
include: 

1.  The  production  of  178.1  million  tons  of  coal 

2.  Change  in  use  of  about  7,900  acres  from  live¬ 

stock/wildlife  grazing  to  coal  development,  with 
the  corresponding  loss  of  grazing  capacity 

3.  Creation  of  an  additional  48  jobs  during  construc¬ 

tion  and  346  jobs  during  production 

4.  Generation  of  additional  revenues  of 
$586,000,000  in  ad  valorem  and  severence 
taxes  and  Federal  royalties 

In  the  long  term,  the  following  impacts  are 
predicted: 

1.  Approximately  204  million  tons  of  coal  reserves 

would  be  unrecoverable  with  present  technol¬ 
ogy. 

2.  The  tract  would  be  returned  to  present  land  use 

management,  assuming  that  nonfederal  lands 
were  returned  to  prior  use. 

3.  Social  and  economic  impacts  would  be  short¬ 

lived;  in  the  long  term,  the  capacity  of  commu¬ 
nities  to  deal  with  larger  populations  would 
result. 

4.  Reclamation  requiring  a  return  of  7,900  disturbed 

acres  to  a  premining  condition  would  void  any 
impact  to  long-term  productivity  or  the  visual 
resource. 


BYRNE  CREEK  TRACT 

General  location:  Uinta  County,  10  miles  east  of  Ev¬ 
anston,  Wyoming 

Tract  size  (acres):  2,230.0 

Surface  ownership:  19%  Federal,  77%  private,  4% 
state 

Mineral  ownership:  39%  Federal,  57%  private,  4% 
state 

Type  of  mine:  Surface 

Rank  of  coal:  Subbituminous  B 

Total  coal  resource  (million  tons):  71.2 

Total  recoverable  reserve  (million  tons):  15.8 

Annual  production  (million  tons):  0.5 

Mine  life  (years):  30 

Mine-related  disturbance  (acres):  2,260 

Secondary  surface  disturbance  (acres):  36 

Transportation:  4.0  miles  of  new  road 


Significant  Impacts  or  Issues 

Sediment  loads  and  erosion  rates  in  the  Albert 
Creek  watershed  currently  are  high  and  surface  dis¬ 
turbance  could  result  in  significant  increases.  The 
lessee  will  design  an  erosion  control  plan  accept¬ 
able  to  the  BLM  and  Wyoming  DEQ.  A  potential  al¬ 
luvial  valley  floor  occurs  within  the  tracts;  final  de¬ 
termination  will  be  made  by  Wyoming  DEQ  and 
OSM. 

Reclaimability  of  disturbed  areas  in  the  Byrne 
Creek  tract  is  limited  due  to  climatic  conditions  and 
poor  soil  properties.  Reclamation  will  depend  on 
the  lessee  developing  specific  mitigation  to  handle 
expected  revegetation  problems. 

Potential  for  black-footed  ferret  habitat  exists  on 
the  tract.  Ferret  searches  and  resulting  habitat  pro¬ 
tection/recovery  will  be  required. 

Lands  adjacent  to  Albert  Creek  are  recognized 
as  high  probability  areas  for  significant  prehistoric 
sites.  A  cultural  resource  protection  stipulation  will 
be  required  if  leasing  occurs. 

Increased  traffic  levels  at  the  junction  of  U.S.  189 
and  1-80  would  increase  the  probability  of  traffic  ac¬ 
cidents. 

MMS  delineated  90  acres  in  the  southeast  quar¬ 
ter  of  Section  10,  T.  16  N.,  R.  118  W.  BLM  found 
that  coal  unsuitability  criterion  13  applied  to  this  90 
acres  due  to  the  presence  of  a  prairie  falcon  nest. 
No  exceptions  could  be  made  to  this  determination 
and  the  area  has  been  removed  from  the  tract;  no 
mining  activities  would  be  allowed  on  this  90  acre 
area. 


Short-term  impacts  of  mining  this  tract  could 
include: 

1.  The  production  of  6.04  million  tons  of  Federal 

coal 

2.  Change  in  use  of  approximately  2,320  acres  of 

la/id  from  livestock  grazing  to  mineral  develop¬ 
ment 

3.  Generation  of  additional  estimated  revenues 

(1980  dollars)  of  $307,000  in  ad  valorem  coal 
production  taxes  and  $497,000  in  coal  sever¬ 
ance  taxes,  plus  $335,000  in  Federal  coal  roy¬ 
alties  per  year 

4.  Discovery  of  previously  unknown  cultural  re¬ 

sources 
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In  the  long  term,  the  following  impacts  are 
predicted: 

1.  A  return  of  2,230  acres  of  land  to  forage  produc¬ 

tion  at  a  level  equal  to,  if  not  better  than,  the 
production  prior  to  development 

2.  A  return  of  wildlife  habitat  to  a  level  equal  to,  if 

not  better  than,  the  habitat  prior  to  develop¬ 
ment 


CORRAL  CANYON  TRACT 


General  location:  Carbon  County,  15  miles  north¬ 
east  of  Rawlins,  Wyoming 

Tract  size  (acres):  3,440.0 

Surface  ownership:  29%  Federal,  71%  private 

Mineral  ownership:  29%  Federal,  71%  private 

Type  of  mine:  Surface 

Rank  of  coal:  High  volatile  C  bituminous  to  subbitu- 
minous  A 

Total  coal  resource  (million  tons):  83.0 

Total  recoverable  reserve  (million  tons):  72.2 

Annual  production  (million  tons):  2.4 

Mine  life  (years):  30 

Mine-related  disturbance  (acres):  2,647 

Secondary  surface  disturbance  (acres):  93 

Transportation:  6.0  miles  of  new  road,  10.0  miles  of 
upgraded  road,  3.0  miles  of  new  rail 

Significant  Impacts  or  Issues 

There  is  one  significant  issue  involving  this  tract: 
the  Corral  Canyon-Grand  Teton  National  Park  land 
exchange. 

This  land  exchange  is  a  proposal  for  an  ex¬ 
change  of  lands  between  the  Rocky  Mountain 
Energy  Company  (RME)  and  the  Federal  govern¬ 
ment.  The  purpose  of  the  Federal  government  in 
considering  this  proposal  is  to  acquire  754.95  acres 
of  private  land  within  Grand  Teton  National  Park. 
This  land  would  be  placed  under  the  jurisdiciton  of 
the  National  Park  Service  (NPS).  The  purpose  for 
RME  is  to  acquire  1,000  acres  of  Federal  land  that 
is  intermingled  with  RME  land  in  a  checkerboard 
pattern.  This  would  give  RME  a  solid  block  of  land 
as  a  logical  mining  unit. 

The  exchange  is  being  actively  considered.  How¬ 
ever,  the  Corral  Canyon  tract  is  also  being  proc¬ 
essed  for  potential  coal  development.  If  the  ex¬ 


change  is  effected,  the  coal  tract  would  be  dropped 
from  further  consideration  for  coal  leasing. 

Short-term  impacts  of  mining  this  tract  could 
include: 

1.  Seventy-two  million  tons  of  Federal  coal  would 

be  produced. 

2.  A  total  of  2,300  acres  would  change  from  live¬ 

stock/wildlife  grazing  to  coal  development,  with 
the  corresponding  loss  of  grazing  capacity. 

3.  An  additional  20  jobs  would  be  created  during 

construction  and  202  jobs  during  production. 

4.  Additional  revenues  of  $165,000,000  in  ad  va¬ 

lorem  and  severance  taxes  and  Federal  royal¬ 
ties  would  be  generated. 

In  the  long  term,  the  following  impacts  are 
predicted: 

1.  Approximately  11  million  tons  of  coal  reserves 

would  be  unrecoverable  with  present  technol¬ 
ogy. 

2.  The  tract  would  be  returned  to  present  land  use 

management,  assuming  that  nonfederal  lands 
were  returned  to  prior  use. 

3.  The  social  and  economic  impacts  would  be 

short-lived;  in  the  long  term,  communities 
would  be  able  to  deal  with  larger  populations. 

4.  Reclamation  requiring  a  return  of  2,300  disturbed 

acres  to  a  premining  condition  would  void  any 
impact  to  long-term  productivity  or  the  visual 
resource. 


WILD  HORSE  DRAW  TRACT 


General  location:  Carbon  County,  8  miles  northeast 
of  Rawlins,  Wyoming 

Tract  size  (acres):  2,560.0 

Surface  ownership:  50%  Federal,  50%  private 

Mineral  ownership:  50%  Federal,  50%  private 

Type  of  mine:  Surface 

Rank  of  coal:  Subbituminous  A  to  high  volatile  C  bi¬ 
tuminous 

Total  coal  resource  (million  tons):  23.7 
Total  recoverable  reserve  (million  tons):  12.1 
Annual  production  (million  tons):  1.7 
Mine  life  (years):  7 
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Mine-related  disturbance  (acres):  1,520 

Secondary  surface  disturbance  (acres):  75 

Transportation:  6.0  miles  of  new  road,  13.0  miles  of 
upgraded  road,  14.0  miles  of  new  rail 

Significant  Impacts  or  Issues 

There  are  no  significant  impacts  associated  with 
development  of  this  tract. 

Short-term  impacts  of  mining  this  tract  could 
include: 

1.  The  production  of  12  million  tons  of  Federal  coal 

2.  Change  in  use  of  about  975  acres  from  live¬ 

stock/wildlife  grazing  to  coal  development,  with 
the  corresponding  loss  of  grazing  capacity 

3.  The  creation  of  an  additional  14  jobs  during  con¬ 

struction  and  164  jobs  during  production 

4.  Generation  of  additional  revenues  of 
$33,000,000  in  ad  valorem  and  severence 
taxes  and  Federal  royalties 

In  the  long  term,  the  following  impacts  are 
predicted: 

1.  Approximately  12  million  tons  of  coal  reserves 

would  be  unrecoverable  with  present  technol¬ 
ogy. 

2.  The  tract  would  return  to  present  land  use  man¬ 

agement. 

3.  The  social  and  economic  impacts  would  be 

short-lived;  in  the  long  term,  communities 
would  be  able  to  deal  with  larger  populations. 

4.  Reclamation  would  return  the  975  acres  to  a  pre¬ 

mining  condition  and  would  void  any  significant 
impact  to  long-term  productivity  or  the  visual 
resource. 


PIO  TRACT 

General  location:  Sweetwater  County,  35  miles 
south  of  Rock  Springs,  Wyoming 

Tract  size  (acres):  5,624.7 

Surface  ownership:  100%  Federal 

Mineral  ownership:  100%  Federal 

Type  of  mine:  Surface 

Rank  of  coal:  Subbituminous  B 

Total  coal  resource  (million  tons):  133.4 


Total  recoverable  reserve  (million  tons):  11.1 

Annual  production  (million  tons):  0.5 

Mine  life  (years):  22 

Mine-related  disturbance  (acres):  2,884 

Secondary  surface  disturbance  (acres):  36 

Transportation:  1.0  mile  of  new  road,  7.0  miles  of 
new  rail 


Significant  Impacts  or  Issues 

A  large  part  of  the  Pio  tract  is  used  by  mule  deer 
as  winter  range.  Surface  mining  could  have  a  sig¬ 
nificant  impact  on  the  deer.  The  area  would  be  ac¬ 
ceptable  for  coal  development  subject  to  the  ac¬ 
ceptance  of  a  habitat  recovery  and  replacement 
plan. 

Reclaimability  of  disturbed  areas  in  the  tract  is 
limited  due  to  climatic  conditions  and  poor  soil 
properties.  Reclamation  will  depend  on  the  lessee 
developing  specific  mitigation  to  handle  expected 
revegetation  problems. 

The  proposed  rail  spur  to  this  tract  follows  a  por¬ 
tion  of  the  Rock  Springs/Brown’s  Park  Stage  Road. 
A  cultural  resource  protection  stipulation  will  be  re¬ 
quired,  if  leased. 

A  known  geologic  structure  (KGS)  was  included 
in  the  MMS  delineation  of  the  Pio  tract.  Conflicts 
will  be  mitigated  under  existing  statutory  and  regu¬ 
latory  authority. 

Loss  of  AUMs  has  been  determined  to  be  a  sig¬ 
nificant  issue.  This  loss  could  have  a  significant 
effect  on  the  viability  of  the  affected  cattle  oper¬ 
ation. 


Short-term  impacts  of  mining  this  tract  could 
include: 

1.  The  production  of  11.1  million  tons  of  Federal 

coal 

2.  Change  in  use  of  approximately  2,700  acres  of 

land  from  livestock  grazing  to  mineral  develop¬ 
ment  for  the  entire  life  of  the  mine 

3.  Generation  of  additional  estimated  revenues 

(1980  dollars)  of  $344,000  in  ad  valorem  coal 
production  taxes  and  $440,000  in  coal  sever¬ 
ance  taxes,  plus  $840,000  in  Federal  coal  roy¬ 
alties  per  year 

4.  Discovery  of  previously  unknown  cultural  re¬ 

sources 
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In  the  long  term,  the  following  impacts  are 
predicted: 

1 .  A  return  of  2,700  acres  of  land  to  forage  produc¬ 

tion  at  a  level  equal  to,  if  not  better  than,  the 
production  prior  to  development 

2.  A  return  of  wildlife  habitat  to  a  level  equal  to,  if 

not  better  than,  the  habitat  prior  to  develop¬ 
ment 


WINTON  TRACT 


General  location:  Sweetwater  County,  8  miles  north 
of  Rock  Springs,  Wyoming 

Tract  size  (acres):  6,161.3 

Surface  ownership:  29%  Federal,  71%  private 

Mineral  ownership:  29%  Federal,  71%  private 

Type  of  mine:  Subsurface 

Rank  of  coal:  High  volatile  C  bituminous 

Total  coal  resource  (million  tons):  138.7 

Total  recoverable  reserve  (million  tons):  69.4 

Annual  production  (million  tons):  2.0 

Mine  life  (years):  37 

Mine-related  disturbance  (acres):  105 

Secondary  surface  disturbance  (acres):  239 

Transportation:  4.2  miles  of  new  rail 

Significant  Impacts  or  Issues 

Subsidence  over  a  broad  area  within  the  tract 
due  to  subsurface  mining  was  identified  as  a  poten¬ 
tially  controversial  issue.  Anticipated  future  land 
uses  (livestock  grazing  and  wildlife  habitat)  are  not 
expected  to  be  significantly  impacted  by  subsi¬ 
dence. 

Golden  eagle,  ferruginous  hawk,  and  prairie 
falcon  nests  and  buffer  zones  occur  within  the 
Winton  tract.  The  lessee  will  protect  existing  raptor 
nests  and  their  buffer  zones  within  the  tract  as  well 
as  migratory  bird  habitat  pertinent  to  application  of 
coal  unsuitability  criteria  Nos.  11,  12,  13,  and  14. 
Any  exceptions  granted  for  support  facilities  may  be 
allowed  only  by  permission  of  the  authorized  offi¬ 
cer. 

Significant  on-tract  prehistoric  cultural  resources 
may  be  adversely  affected  by  impacts  due  to  in¬ 
creased  occupancy  of  the  area.  A  cultural  resource 
protection  stipulation  will  be  required,  if  leased. 


Increased  traffic  at  the  junction  of  U.S.  191  and 
old  U.S.  87  would  increase  the  potential  of  acci¬ 
dents. 

Short-term  impacts  of  mining  this  tract  could 
include: 

1.  The  production  of  19.63  million  tons  of  Federal 

coal 

2.  Change  in  use  of  approximately  82  acres  of  land, 

including  about  10  acres  of  Federal  land,  from 
livestock  grazing  to  mineral  development 

3.  Creation  of  524  operational  jobs  and  480  indirect 

employment  opportunities  in  Sweetwater 
County,  resulting  in  the  use  of  883  housing 
units  in  Rock  Springs,  Green  River,  and  South 
Superior,  and  increased  annual  school  enroll¬ 
ments  of  524  in  School  District  No.  1  and  324 
in  School  District  No.  2 

4.  Generation  of  additional  revenues  of  $1 .965  mil¬ 

lion  in  ad  valorem  taxes  and  $3,035  million  in 
severance  taxes,  plus  $1,098  million  in  Federal 
royalties  each  year  starting  in  the  year  2000 

5.  Discovery  of  previously  unknown  cultural  re¬ 

sources 

In  the  long  term,  the  following  impacts  are 
predicted: 

1.  A  return  of  at  least  54  acres  of  land  to  forage 

production  at  a  level  equal  to,  if  not  better 
than,  the  production  prior  to  development 
(except  for  railroad  bed  disturbance  of  28 
acres,  which  may  not  be  reclaimed) 

2.  An  increased  use  of  transportation  systems,  rail¬ 

roads,  and  highways  in  support  of  the  mineral 
industry 

3.  A  return  of  wildlife  habitat  to  a  level  equal  to,  if 

not  better  than,  the  habitat  prior  to  develop¬ 
ment 


INDIAN  SPRINGS  TRACT 

General  location:  Carbon  County,  6  miles  west  of 
Rawlins,  Wyoming 

Tract  size  (acres):  2,435.4 

Surface  ownership:  57%  Federal,  43%  private 

Mineral  ownership:  57%  Federal,  43%  private 

Type  of  mine:  In  situ  gasification 

Rank  of  coal:  Subbituminous  A  and  B 
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Total  coal  resource  (million  tons):  86.1 
Total  recoverable  reserve  (million  tons):  49.0 
Annual  production  (million  tons):  1.2 
Mine  life  (years):  41 
Mine-related  disturbance  (acres):  200 
Secondary  surface  disturbance  (acres):  69 
Transportation:  15.0  miles  of  pipeline 

Significant  Impacts  or  Issues 

This  tract  is  proposed  for  in  situ  gasification. 

In  situ  coal  gasification  is  a  developing  technol¬ 
ogy  that  allows  coal  energy  to  be  recovered  without 
mining.  The  coal  is  burned  underground.  The  burn 
is  sustained  by  oxygen  and  steam  injected  into  the 
burn  area  through  injection  wells.  When  coal  is 
burned  in  the  presence  of  steam,  it  results  in  the 
production  of  methane,  carbon  monoxide,  and 
carbon  dioxide  gases.  The  gases  are  brought  to  the 
surface  through  a  production  well.  This  combination 
of  gases  can  be  used  as  a  low  energy  fuel.  In  addi¬ 
tion,  they  can  be  separated  and  further  processed 
into  natural  gas  and  other  by-products. 

The  proposed  development  at  Indian  Springs 
would  involve  the  operation  of  some  20  coal  burn 
areas  (modules)  at  any  given  time.  Each  module 
consists  of  two  injection  wells  and  one  production 
well.  The  drill  pads  for  the  three  wells  in  each 
module  would  require  use  of  about  0.1  acre.  In  ad¬ 
dition  to  the  20  operating  modules,  another  5  mod¬ 
ules  would  be  under  construction  while  5  other 
modules  would  be  undergoing  reclamation.  The 
wells  would  be  connected  by  a  small  diameter  pipe 
to  the  gas  gathering  plant. 

The  project  is  estimated  to  last  about  30  to  40 
years  and  could  employ  150  persons.  The  modules 
would  likely  be  developed  in  two  groupings  (10 
modules  each)  along  the  strike  (outcrop)  of  the 
coal  seam.  One  grouping  would  begin  at  the  edge 
of  the  project  area;  as  old  modules  burned  out  and 
new  ones  were  developed,  it  would  advance  toward 
the  center  of  the  project  area.  The  other  groups  of 
modules  would  begin  near  the  center  of  the  project 
and  advance  toward  the  opposite  edge. 

The  annual  Prevention  of  Significant  Deterioration 
Class  II  sulfur  dioxide  increment  was  predicted  to 
be  exceeded  by  the  proposed  Indian  Springs  facili¬ 
ty.  These  results  are  too  preliminary  to  be  used  for 
regulatory  purposes;  further  analysis  would  be  re¬ 
quired  during  detailed  development  review. 


Short-term  impacts  of  mining  this  tract  could 
include: 

1.  The  consumption  of  49  million  tons  of  coal 

2.  Change  in  use  of  about  2,435  acres  from  live¬ 

stock/wildlife  grazing  to  coal  development,  with 
a  corresponding  loss  of  grazing  capacity 

3.  Creation  of  an  additional  260  jobs  during  con¬ 

struction  and  150  jobs  during  production 

4.  Generation  of  additional  revenues  of 
$363,000,000  in  ad  valorem  and  severence 
taxes  and  Federal  royalties 


In  the  long  term,  the  following  impacts  are 
predicted: 

1.  Approximately  37  million  tons  of  coal  reserves 

would  be  unrecoverable  with  present  technol¬ 
ogy. 

2.  The  tract  would  be  returned  to  present  land  use 

management,  assuming  that  non-Federal  lands 
were  reclaimed  to  prior  use. 

3.  The  social  and  economic  impacts  would  be 

short-lived;  in  the  long  term,  communities 
would  be  able  to  deal  with  larger  populations. 

4.  Reclamation  requiring  a  return  of  200  disturbed 

acres  to  a  premining  condition  would  void  any 
impact  to  long-term  productivity  or  the  visual 
resource. 


NORTHEAST  COW  CREEK  TRACT 


General  location:  Carbon  County,  30  miles  south¬ 
west  of  Rawlins 

Tract  size  (acres):  8,323.0 

Surface  ownership:  86%  Federal,  12%  private,  2% 
state 

Mineral  ownership:  88%  Federal,  10%  private,  2% 
state 

Type  of  mine:  Subsurface 

Rank  of  coal:  Subbituminous  A  to  high  volatile  C 

Total  coal  resource  (million  tons):  212.1 

Total  recoverable  reserve  (million  tons):  91.6 

Annual  production  (million  tons):  1.8 

Mine  life  (years):  50 

Mine-related  disturbance  (acres):  460 

Secondary  surface  disturbance  (acres):  226 
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Transportation:  1.5  miles  of  new  road,  26.0  miles  of 
upgraded  road,  and  16.0  miles  of  new  rail 


Significant  impacts  or  Issues 

There  are  two  potentially  significant  issues  in¬ 
volved  in  this  tract:  (1)  crucial  elk  winter  range  and 
(2)  hydrologic  impacts. 

The  Northeast  Cow  Creek  tract  is  part  of  a  cru¬ 
cial  elk  winter  range.  The  elk  crucial  winter  range 
contains  the  highest  quality  coal  in  the  Divide  Re¬ 
source  Area.  The  land  use  planning  decision  for  all 
of  the  coal  areas  in  this  crucial  winter  range,  includ¬ 
ing  the  Northeast  Cow  Creek,  states  that  the 
Bureau  will  defer  a  determination  on  the  acceptabil¬ 
ity  or  unacceptability  of  the  coal  areas  (concerning 
both  surface  and  subsurface  mining  methods) 
within  the  crucial  elk  winter  range  until  there  is  ade¬ 
quate  information  for  the  elk  habitat  and  a  final  de¬ 
termination  has  been  made  regarding  the  leasing  of 
the  Savery  PR  LAs. 

However,  despite  this  deferment,  the  Atlantic  Rim 
surface  coal  mining  area  and  Northeast  Cow  Creek 
subsurface  coal  mining  are  now  being  given  consid¬ 
eration  for  coal  leasing  through  the  coal  activity 
planning  process,  including  calls  for  expressions  of 
leasing  interest,  tract  delineation,  site  specific  anal¬ 
ysis,  and  the  Green  River-Hams  Fork  Regional  Coal 
Environmental  Impact  Statement  (EIS) 

The  rationale  for  this  variation  is  based  on  com¬ 
ments  received  from  state  and  local  governments. 
State  and  local  governments  expressed  a  concern 
that  if,  subsequent  to  the  elk  study,  the  Atlantic  Rim 
surface  coal  mining  area  were  to  be  determined  ac¬ 
ceptable  for  coal  development,  the  area  could  not 
have  been  included  in  the  coal  activity  planning 
process  to  allow  it  to  be  leased  by  or  soon  after  the 
1984  lease  sale  unless  the  steps  delineated  in  the 
preceding  paragraph  were  completed  first. 

The  Northeast  Cow  Creek  subsurface  coal 
mining  area  was  included  for  consideration  with  the 
Atlantic  Rim  surface  coal  mining  area  because:  (1) 
the  state  of  Wyoming  has  already  issued  several 
coal  leases  in  the  area;  and  (2)  the  area  is  located 
in  the  northern  portion  of  the  elk  crucial  winter 
range  and  is  consistent  with  the  land  use  planning 
decision  for  a  north-to-south  leasing  and  mining  se¬ 
quence. 

This  does  not  imply  that  these  two  areas  within 
the  crucial  elk  winter  range  are  the  most  likely 
areas  to  be  acceptable  for  coal  development. 
Given  the  inadequacy  of  data  regarding  the  crucial 
winter  range,  the  determination  of  the  acceptability 
or  unacceptability  of  any  coal  area  within  that  range 
must  and  will  be  deferred  until  adequate  data  is 


available  for  the  elk  crucial  winter  range  and  final 
disposition  of  the  Savery  PR  LA  project  is  known. 

The  underground  water  on  this  tract  contains 
flammable  gas  under  pressure.  This  gas  could  be 
released  during  mining  operations  and  pose  haz¬ 
ards  to  miners. 

Subsidence  is  not  expected  to  be  a  significant 
impact  on  the  surface  values  of  this  area,  although 
it  may  make  the  recovery  of  some  of  the  surface 
mineable  coal  reserves  infeasible. 


Short-term  impacts  of  mining  this  tract  could 
include: 

1.  The  production  of  91.6  tons  of  coal 

2.  Change  in  use  of  about  800  acres  from  live¬ 

stock/wildlife  grazing  to  coal  development,  with 
the  corresponding  loss  of  grazing  capacity 

3.  Creation  of  an  additional  125  jobs  during  con¬ 

struction  and  492  jobs  during  production 

4.  Generation  of  additional  revenues  of 
$613,000,000  in  ad  valorem  and  severence 
taxes  and  Federal  royalties 

In  the  long  term,  the  following  impacts  are 
predicted: 

1.  Approximately  120  million  tons  of  coal  reserves 

would  be  unrecoverable  with  present  technol¬ 
ogy. 

2.  The  tract  would  be  returned  to  present  land  use 

management. 

3.  The  social  and  economic  impacts  would  be 

short-lived,  and,  in  the  long  term,  communities 
would  be  able  to  deal  with  larger  populations. 

4.  Reclamation  requiring  a  return  of  800  disturbed 

acres  to  a  premining  condition  would  void  any 
impact  to  long-term  productivity  or  the  visual 
resource. 


PRAIRIE  DOG  TRACT 


General  location:  Rio  Blanco  County,  7  miles  north¬ 
east  of  Rangely,  Colorado 

Tract  size  (acres):  11,517.9 

Surface  ownership:  100%  Federal  (except  for  1.6 
acres) 

Mineral  ownership:  100%  Federal 
Type  of  mine:  Subsurface 
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Rank  of  coal:  High  volatile  C  bituminous 
Total  coal  resource  (million  tons):  147.4 
Total  recoverable  reserve  (million  tons):  43.9 
Annual  production  (million  tons):  1.0 
Mine  life  (years):  40 
Mine-related  disturbance  (acres):  150 
Secondary  surface  disturbance  (acres):  55 
Transportation:  3.5  miles  of  new  conveyor 

Significant  Impacts  or  Issues 

The  site  specific  analysis  identified  significant  or 
controversial  impacts  for  economics,  sociology,  and 
reclamation  if  the  Prairie  Dog  Tract  is  leased  and  a 
new  mine  is  developed. 

Economic  and  social  impacts  would  be  moder¬ 
ately  significant  to  Rangely  and  somewhat  less  sig¬ 
nificant  to  Dinosaur.  Mine  construction  is  projected 
to  increase  Rangely’s  population  by  six  percent  and 
Dinosaur’s  by  three  percent,  increasing  to  nine  per¬ 
cent  and  six  percent  at  full  production,  respectively. 
The  increase  in  population  would  create  problems 
in  housing,  community  faciliites,  and  social  services 
in  both  communities. 

The  re-establishment  of  the  plant  community  sim¬ 
ilar  to  the  existing  one  would  be  costly  for  the  40 
acres  that  would  be  disturbed  for  facilities  and  por¬ 
tals.  The  factors  identified  that  could  affect  suc¬ 
cessful  revegetation  are  steep  slopes,  high  clay 
content  of  the  soil,  shallow  topsoil,  coarse  frag¬ 
ments  in  the  soil,  salts,  sodium,  and  selenium. 
These  limitations  could  be  mitigated  by  reclamation 
regulations. 

It  should  be  noted  that  Western  Fuels  Associ¬ 
ation,  Inc.,  the  company  expressing  interest  in  the 
tract,  may  qualify  as  a  public  body  bidder.  The 
above-mentioned  impacts  would  not  occur  if  the 
Secretary  designated  this  tract  as  a  special  leasing 
opportunity  for  public  bodies  because  the  tract 
would  be  developed  as  an  extension  of  an  existinq 
mine. 

The  Prairie  Dog  Tract  would  not  be  offered  for 
lease  under  the  No  Action  Alternative  and  the  coal 
resource  not  developed.  Off-site  impacts  could 
result  from  this  action  if  both  units  of  the  Moon 
Lake  Power  Plant  were  constructed;  this  is  dis¬ 
cussed  in  more  detail  in  the  Moon  Lake  EIS.  Briefly, 
the  Deserado  Mine  would  be  15  years  short  (exist¬ 
ing  leases)  of  the  reserves  necessary  to  supply  the 
power  plant. 

This  action  would  lend  to  the  open  market  pur¬ 
chase  of  coal  and  associated  transportation  of  the 
coal.  There  is  the  possibility  that  the  tract  could  be 


leased  under  the  No  Action  alternative  if  the  Deser¬ 
ado  Mine  becomes  eligible  for  emergency  leasing. 

Short-term  impacts  of  mining  this  tract  could 
include: 

1.  The  production  of  44.0  million  tons  of  Federal 

coal 

2.  Change  in  use  from  livestock  and  wildlife  grazing 

to  coal  development  on  40  acres 

3.  Creation  of  an  additional  270  jobs 

4.  Generation  of  additional  revenues  of  $2.4  million 

annually  in  ad  valorem  taxes,  severance  taxes, 
and  Federal  royalties 


In  the  long-term,  the  following  impacts  are 
predicted: 

1.  Forty-four  million  tons  of  coal  resource  would  be 

unrecoverable  with  present  technology. 

2.  Reclamation  would  require  a  return  of  40  dis¬ 

turbed  acres  to  forage  production  equal  to  or 
greater  than  that  which  existed  before  develop¬ 
ment. 

3.  The  social  and  economic  impacts  would  be 

short-lived;  in  the  long  term,  the  capacity  of  the 
communities  to  deal  with  a  larger  population 
would  result. 


LITTLE  MIDDLE  CREEK  TRACK 


General  location:  Routt  County,  6  miles  west  of 
Oak  Creek,  Colorado 

Tract  size  (acres):  990.9 

Surface  ownership:  25%  Federal,  75%  private 

Mineral  ownership:  100%  Federal 

Type  of  mine:  Surface 

Rank  of  coal:  High  volatile  C  bituminous 

Total  coal  resource  (million  tons):  15.0 

Total  recoverable  reserve  (million  tons):  12.8 

Annual  production  (million  tons):  3.3 

Mine  life  (years):  4 

Mine-related  disturbance  (acres):  700 
Secondary  surface  disturbance  (acres):  None 
Transportation:  No  new  transportation  required 
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Significant  impacts  or  Issues 

The  site  specific  analysis  found  no  significant  or 
controversial  impacts,  although  three  important  im¬ 
pacts  were  identified.  These  impacts  are  to  wildlife 
reproduction  areas,  a  prehistoric/historic  cultural 
site,  and  short-term  salt  loading  of  Foidel  Creek. 

The  impact  of  mining  on  wildlife  reproduction 
areas  could  be  mitigated  by  special  lease  stipula¬ 
tion  and  is  described  in  more  detail  in  the  site  spe¬ 
cific  analysis,  Section  7.1.5  The  impact  to  the  cul¬ 
tural  site  cannot  be  determined  at  this  time,  but 
could  range  from  none  to  100  percent,  depending 
on  mining  activities.  The  salt  loading  of  Foidel 
Creek  should  return  to  approximately  pre-mine 
levels  shortly  after  the  completion  of  mining. 

The  Little  Middle  Creek  tract  could  be  leased  as 
an  emergency  lease  to  Colorado-Yampa  Coal  Com¬ 
pany  to  avoid  a  coal  bypass  under  the  No  Action 
alternative  and  was  consequently  incorporated  in 
the  baseline  analysis.  The  impacts  of  this  action 
are  essentially  the  same  as  those  described  above 
for  the  development  alternative. 

If  the  tract*  is  not  leased,  the  area  could  stay 
under  its  present  land  use  management,  livestock/ 
wildlife  grazing.  This  would  result  in  a  continuation 
of  the  existing  impacts  to  the  resources  within  the 
tract. 

Not  leasing  this  tract  could  shorten  the  life  of  the 
existing  mine,  and  the  24.8  million  tons  of  recover¬ 
able  coal  in  the  tract  could  be  bypassed.  This  tract 
encompasses  the  remaining  surface  mineable  coal 
in  the  area.  The  adjoining  surface  mine  is  presently 
mining  the  existing  lease  on  tract.  If  the  coal  in  this 
tract  is  not  leased  during  this  round  of  leasing,  the 
existing  mining  operation  would  be  gone  from  the 
area  by  the  next  round  of  leasing.  There  are  not 
sufficient  quantities  of  unleased  surface  mineable 
coal  left  in  the  area  for  the  existing  company  to 
come  back  and  mine  economically,  nor  for  a  new 
company  to  come  in  at  a  later  date. 

Short-term  impacts  of  mining  this  tract  could 
include: 

1.  The  production  of  12.8  million  tons  of  Federal 

coal 

2.  Change  in  use  of  991  acres  from  livestock/wild¬ 

life  grazing  to  coal  development 

In  the  long-term,  the  following  impacts  are 
predicted: 

1.  Approximately  2.2  million  tons  of  coal  resource 
would  be  unrecoverable  with  present  technol¬ 
ogy. 


2.  A  total  of  991  acres  would  be  returned  to  live¬ 
stock/wildlife  use. 


MIDDLE  CREEK  TRACT 


General  location:  Routt  County,  5  miles  west  of 
Oak  Creek,  Colorado 

Tract  size  (acres):  1,080.0 

Surface  ownership:  4%  Federal,  96%  private 

Mineral  ownership:  100%  Federal 

Type  of  mine:  Subsurface 

Rank  of  coal:  High  volatile  C  bituminous 

Total  coal  resource  (million  tons):  26.6 

Total  recoverable  reserve  (million  tons):  5.5 

Annual  production  (million  tons):  0.1 

Mine  life  (years):  55 

Mine-related  disturbance  (acres):  10 

Secondary  surface  disturbance  (acres):  4 

Transportation:  No  new  transportation  required 

Significant  Impacts  or  Issues 

No  significant  or  controversial  impacts  were 
found  during  the  site  specific  analysis;  however,  six 
important  impacts  were  noted.  The  important  im¬ 
pacts  are  listed  below  and  are  discussed  in  more 
detail  in  the  site  specific  analysis  of  Middle  Creek 
tract. 

1.  Trout  Creek  and  Little  Middle  Creek  floodplains 

are  located  within  the  tract.  However  they  are 
protected  through  lease  stipulations. 

2.  Four  surface  water  rights  occur  on  or  adjacent  to 

the  tract  and  are  not  expected  to  be  impacted. 

3.  Fifteen  springs  occur  within  the  tract.  Potential 

impacts  are  considered  to  be  minor  since 
mining  will  be  subsurface. 

4.  The  Trout  Creek  alluvial  valley  floor  occurs  within 

the  tract  and  is  protected  by  its  designation  as 
a  floodplain. 

5.  The  presence  of  shallow  topsoil  and  clayey  sub¬ 

soil  may  pose  reclamation  problems  for  the 
area  disturbed  for  facilities.  Lease  stipulations 
should  mitigate  this  problem. 

6.  Approximately  10  acres  (surface  facilities)  of 

VRM  Class  II  area  will  be  changed  to  interim 
management  Class  V  until  successful  reclama¬ 
tion  is  achieved. 
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Short-term  impacts  of  mining  this  tract  could 
include: 

1.  A  total  of  5.5  million  tons  of  Federal  coal  would 

be  produced. 

2.  Surface  facilities  would  remove  10  acres  from 

livestock/wildlife  grazing. 

3.  Twenty  additional  jobs  would  be  created. 

4.  Ad  valorem  and  severence  taxes  and  Federal 

royalties  would  generate  $300,000  of  additional 
revenues  annually. 


In  the  long-term,  the  following  impacts  are 
predicted: 

1.  Five  and  one-half  million  tons  of  coal  would  be 

unrecoverable  with  present  technology. 

2.  A  return  of  10  acres  of  land  to  livestock/wildlife 

grazing  at  a  level  equal  to  or  greater  than 
before  development  would  occur. 


RATTLESNAKE  MESA  TRACT 

General  location:  Rio  Blanco  County,  5  miles  north¬ 
east  of  Meeker,  Colorado 

Tract  size  (acres):  936.2 

Surface  ownership:  38%  Federal,  62%  private 

Mineral  ownership:  100%  Federal 

Type  of  mine:  Subsurface 

Rank  of  coal:  High  volatile  C  bituminous 

Total  coal  resource  (million  tons):  117.7 

Total  recoverable  reserve  (million  tons):  36.0 

Annual  production  (million  tons):  0.9 

Mine  life  (years):  40 

Mine-related  disturbance  (acres):  80 

Secondary  surface  disturbance  (acres):  47 

Transportation:  No  new  transportation  required 

Significant  Impacts  or  Issues 

The  site  specific  analysis  did  not  identify  any  sig¬ 
nificant  or  controversial  impacts. 


Short-term  impacts  of  mining  this  tract  could 
include: 

1.  The  production  of  36  million  tons  of  Federal  coal 


2.  Change  in  use  of  45  acres  of  land  from  live¬ 

stock/wildlife  grazing  to  coal  development 

3.  Creation  of  an  additional  220  jobs 

4.  Generation  of  additional  revenues  of  $2.5  million 

annually  from  ad  valorem  taxes,  severance 
taxes,  and  Federal  royalties 

In  the  long-term,  the  following  impacts  are 
predicted: 

1.  The  return  of  45  acres  of  land  to  forage  produc¬ 

tion  at  a  level  equal  to  or  greater  than  before 
development  would  occur. 

2.  Approximately  81.7  million  tons  of  coal  would  be 

unrecoverable  because  of  limitations  in  present 
coal  mining  technology. 


SIGNAL  BUTTE  TRACT 


General  location:  Moffat  County,  16  miles  west  of 
Craig,  Colorado 

Tract  size  (acres):  3,137.0 

Surface  ownership:  6%  Federal,  94%  private 

Mineral  ownership:  100%  Federal 

Type  of  mine:  Surface  and  subsurface 

Rank  of  coal:  Data  not  available 

Total  coal  resource  (million  tons):  257.8 

Total  recoverable  reserve  (million  tons):  79.9 

Annual  production  (million  tons):  2.0  (surface)  and 
1 .2  (subsurface) 

Mine  life  (years):  61  (  9  -  surface  and  52  -  subsur¬ 
face) 

Mine-related  disturbance  (acres):  1,400 
Secondary  surface  disturbance  (acres):  68 
Transportation:  18.0  miles  of  new  rail 


Significant  Impacts  or  Issues: 

The  site  specific  analysis  identified  two  reclama¬ 
tion  problems  not  normally  addressed  in  reclama¬ 
tion  plans:  (1)  soluble  salts  occurrence  in  the  top¬ 
soil  and  (2)  wind  erosion.  A  lessee’s  reclamation 
plan  will  have  to  develop  specific  mitigation  for 
dealing  with  these  problems. 

A  significant  beneficial  impact  would  result  from 
increased  revenue  for  Moffat  County. 
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Sights  and  sounds  created  from  surface  mining 
would  degrade  the  natural,  undeveloped  quality  of 
the  Little  Yampa  Valley  canyon. 

Short-term  impacts  of  mining  this  tract  could 
include: 

1.  The  production  of  79.9  million  tons  of  Federal 

coal 

2.  Change  in  use  of  3,137  acres  from  livestock/ 

wildlife  grazing  to  coal  development 

3.  Creation  of  an  additional  75  jobs  during  construc¬ 

tion,  and  170  jobs  during  surface  production, 
which  would  increase  to  500  jobs  during  under¬ 
ground  production 

4.  Generation  of  additional  revenue  of  $6,600,000 

in  ad  valorem  and  severance  taxes  and  Feder¬ 
al  royalties 

5.  The  loss  of  502  animal  unit  months  of  grazing 

annually 

In  the  long  term,  the  following  impacts  are 
predicted: 

1.  Approximately  65.6  million  tons  of  coal  reserves 

unrecoverable  using  present  technology 

2.  A  return  of  the  tract  to  present  land  use  manage¬ 

ment 

3.  Short-lived  social  and  economic  impacts  offset 

by  the  long-term  capacity  of  communities  to 
deal  with  larger  populations 

4.  Reclamation  requiring  a  return  of  the  1,082  acres 

of  disturbance  to  a  premining  condition,  thus 
mitigating  any  impact  to  long-term  productivity 
or  the  visual  resource 


PECK  GULCH  TRACT 

General  location:  Moffat  County,  10  miles  southeast 
of  Craig,  Colorado 

Tract  size  (acres):  1,923.0 

Surface  ownership:  9%  Federal,  91%  private 

Mineral  ownership:  100%  Federal 

Type  of  mine:  Subsurface 

Rank  of  coal:  Subbituminous  A 

Total  coal  resource  (million  tons):  112.8 

Total  recoverable  reserve  (million  tons):  36.7 

Annual  production  (million  tons):  1.2 

Mine  life  (years):  30.5 


Mine-related  disturbance  (acres):  120 

Secondary  surface  disturbance  (acres):  81 

Transportation:  2.0  miles  of  new  road,  13.0  miles  of 
upgraded  road 

Significant  Impacts  or  Issues 

The  site  specific  analysis  identified  increased  rev¬ 
enue  for  Moffat  County  as  a  beneficial  significant 
impact.  Cumulative  impacts  of  simultaneously  leas¬ 
ing  adjacent  tracts  containing  mule  deer,  elk,  and 
sage  grouse  habitat  present  a  problem;  committed 
mitigation  has  been  developed  to  lessen  this 
impact. 

Air  quality  impacts  due  to  processing  facilities 
near  the  proposed  tract  boundary  are  predicted  to 
exceed  the  24-hour  total  suspended  particulate  am¬ 
bient  air  quality  standard.  Further  analysis  would  be 
required  during  detailed  development  review  to  pre¬ 
vent  this  impact. 

Short-term  impacts  of  mining  this  tract  could 
include: 

1.  The  production  of  36.7  million  tons  of  coal 

2.  Change  in  the  use  of  40  acres  from  livestock/ 

wildlife  grazing  to  coal  development 

3.  The  creation  of  an  additional  120  jobs  during 

construction  and  300  jobs  during  production 

4.  Generation  of  additional  revenues  of  $3,100,000 

annually  in  ad  valorem  and  severance  taxes 
and  federal  royalties 

In  the  long  term,  the  following  impacts  are 
predicted: 

1.  Approximately  36.7  million  tons  of  coal  resource 

unrecoverable  using  present  technology 

2.  A  return  of  the  tract  to  its  present  land  use  man¬ 

agement 

3.  Short  lived  social  and  economic  impacts  offset 

by  the  long-term  capacity  of  communities  to 
deal  with  larger  populations 


ILES  MOUNTAIN  TRACT 

General  location:  Moffat  County,  12  miles  south¬ 
west  of  Craig,  Colorado 

Tract  size  (acres):  2,847.4 

Surface  ownership:  34%  Federal,  66%  private 
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Mineral  ownership:  100%  Federal 

Type  of  mine:  Surface 

Rank  of  coal:  Subbituminous  A 

Total  coal  resource  (million  tons):  38.2 

Total  recoverable  reserve  (million  tons):  33.5 

Annual  production  (million  tons):  1.7 

Mine  life  (years):  20 

Mine-related  disturbance  (acres):  1,180 

Secondary  surface  disturbance  (acres):  40 

Transportation:  0.3  miles  of  new  rail 

Significant  Impacts  or  Issues: 

The  site  specific  analysis  identified  the  loss  of  17 
percent,  and  possibly  an  additional  13  percent,  of 
grazing  use  in  one  allotment.  This  would  be  consid¬ 
ered  a  significant  loss  to  the  operator  of  that  allot¬ 
ment. 

Other  important  issues  identified  are:  (1)  The  re¬ 
quirement  for  considerable  amounts  of  overburden 
for  reclamation  and  (2)  removal  of  critical  elk  and 
deer  winter  ranges.  Both  would  require  the  lessee’s 
reclamation  plan  to  develop  specific  mitigation  deal¬ 
ing  with  these  problems. 

In  addition,  the  quality  of  the  visual  and  recre¬ 
ational  resource  would  be  diminished  to  the  recre¬ 
ational  user  on  the  Yampa  River. 

The  short-term  Impacts  of  mining  this  tract 
could  include: 

1.  The  production  of  33.5  million  tons  of  Federal 

coal 

2.  Change  in  use  of  2,847  acres  from  livestock/ 

wildlife  grazing  and  farming  to  coal  develop¬ 
ment 

3.  Creation  of  an  additional  60  jobs  during  construc¬ 

tion  and  140  jobs  during  production 

4.  Generation  of  additional  revenues  of  $5,400,000 

annually  in  ad  valorem  and  severance  taxes 
and  Federal  royalties 

5.  The  loss  of  377  animal  unit  months  of  grazing 

(677  without  mitigation),  which  would  signifi¬ 
cantly  impact  one  grazing  allotment  for  ap¬ 
proximately  30  years 


In  the  long  term,  the  following  impacts  are 
predicted: 

1.  Approximately  4.5  million  tons  of  coal  resource 

would  be  unrecoverable  with  present  technol¬ 
ogy 

2.  Reclamation  requiring  a  return  of  1,180  disturbed 

acres  to  a  premining  condition,  mitigating  any 
impact  to  long-term  productivity  or  the  visual 
resource 

3.  A  return  of  the  tract  to  present  land  use  manage¬ 

ment 

4.  Enhanced  capacity  of  local  communities  to  deal 

with  larger  populations 


FISH  CREEK  TRACT 


General  location:  Routt  County,  12  miles  northwest 
of  Oak  Creek,  Colorado 

Tract  size  (acres):  2,856.5 

Surface  ownership:  100%  private 

Mineral  ownership:  100%  Federal 

Type  of  mine:  Surface  and  subsurface 

Rank  of  coal:  High  volatile  C  bituminous 

Total  coal  resource  (million  tons):  138.7 

Total  recoverable  reserve  (million  tons):  64.3 

Annual  production  (million  tons):  1.0 

Mine  life  (years):  64  (3  -  surface  and  61  -  subsur¬ 
face) 

Mine-related  disturbance  (acres):  325 
Secondary  surface  disturbance  (acres):  65 
Transportation:  No  new  transportation  required 


Significant  Impacts  or  Issues 

The  site  specific  analysis  identified  several  signifi¬ 
cant  impacts  under  Development  Alternative.  Routt 
County  would  benefit  economically  from  mine-gen¬ 
erated  taxes  and  additional  revenues  generated 
from  an  increase  in  population.  The  increase  in 
population  would  significantly  affect  both  Oak 
Creek  and  Phippsburg.  The  impact  would  be  of  low 
significance  because  of  a  projected  small  growth 
rate  for  Phippsburg  and  the  high  social  readiness  of 
Oak  Creek. 

An  important  impact  would  be  the  exclusion  of 
about  150,000  tons  of  coal  that  underlies  a  perma¬ 
nent  residence  within  the  tract.  However,  the  coal 
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could  be  mined  if  the  lessee  was  able  to  purchase 
the  property. 

An  unknown  potential  impact  could  occur  to  the 
Fish  Creek  alluvial  valley  floor  (AVF).  Direct  impacts 
to  the  AUF  on-tract  are  not  anticipated;  however, 
the  impact  of  tract  development  on  the  water 
supply  to  the  alluvial  valley  floor  off-tract  is  not 
known. 

The  presence  of  three  golden  eagle  nests  has 
resulted  in  the  designation  of  a  280-acre  buffer 
zone  as  unsuitable  for  surface  occupancy  and 
mining.  Surface  mining  of  coal  would  not  be  pre¬ 
cluded  since  mineable  coal  is  not  present  within  the 
buffer  zone.  Subsurface  coal  mining  should  not 
impact  the  nesting  area,  since  no  surface  disturb¬ 
ance  is  expected,  given  the  depth  of  mining  and 
competency  of  the  overburden. 

Surface  mining  is  expected  to  increase  the  salt 
load  contributed  to  Fish  Creek.  This  would  return  to 
premining  levels  shortly  after  reclamation  was  com¬ 
pleted. 

In  an  effort  to  lessen  cumulative  impacts  of  si¬ 
multaneously  leasing  adjacent  tracts  containing 
mule  deer;  elk;  and  sharp-tailed,  blue,  and  sage 
grouse  reproduction  areas  and  golden  eagle  nest¬ 
ing  areas,  mitigation  has  been  committed  in  the 
form  of  special  leasing  stipulations. 

The  24-hour  total  suspended  particulate  ambient 
air  quality  standards  are  predicted  to  be  exceeded 
from  processing  facilities  emissions  on  and  off  tract 
at  the  proposed  Fish  Creek  Tract.  These  potential 
impacts  would  be  mitigated  during  detailed  develop¬ 
ment  planning  and  other  permitting  reviews. 

The  Fish  Creek  Tract,  in  conjunction  with  existing 
Federal  and  private  leases,  surrounds  a  480-acre 
parcel  of  unleased  Federal  coal  that  is  estimated  to 
contain  4.7  million  tons  of  potentially  recoverable 
subsurface  coal.  Land  use  planning  for  considera¬ 
tion  for  coal  development  has  not  been  initiated  for 
this  480-acre  parcel. 

Short-term  impacts  of  mining  this  tract  could 
include: 

1.  The  production  of  64.3  million  tons  of  Federal 

coal 

2.  Removal  of  2,856  acres  from  livestock/wildlife 

grazing  and  farming 

3.  An  additional  45  jobs  during  construction  and  80 

jobs  during  surface  mining,  which  would  in¬ 
crease  to  250  during  underground  mining 

4.  Ad  valorem  taxes,  severance  taxes,  and  Federal 

royalties  generating  additional  revenues  of 
$9,000,000 


Long-term  impacts  predicted  could  include: 

1.  Approximately  74.4  million  tons  of  coal  resources 

would  be  unrecoverable  with  present  technol¬ 
ogy. 

2.  The  tract  would  be  returned  to  present  land  use 

management. 

3.  The  social  and  economic  impacts  would  be 

short-lived.  The  Communities  would  have  the 
capacity  to  deal  with  larger  populations  and  the 
services  required. 

4.  Reclamation  would  return  tract  disturbances  to  a 

premining  productivity. 


BELL  ROCK  TRACT 


General  location:  Moffat  County,  7  miles  southwest 
of  Craig,  Colorado 

Tract  size  (acres):  1,935.1 

Surface  ownership:  11%  Federal,  72%  private, 
17%  state 

Mineral  ownership:  100%  Federal 

Type  of  mine:  Subsurface 

Rank  of  coal:  High  volatile  C  bituminous 

Type  of  mine:  Subsurface 

Rank  of  coal:  High  volatile  C  bituminous 

Total  coal  resource  (million  tons):  199.7 

Total  recoverable  reserve  (million  tons):  43.4 

Annual  production  (million  tons):  1.0 

Mine  life  (years):  43 

Mine-related  disturbance  (acres):  95 

Secondary  surface  disturbance  (acres):  66 

Transportation:  6.0  miles  of  upgraded  road 

Significant  Impacts  or  Issues 

The  site  specific  analysis  found  one  significant 
impact  and  two  impacts  requiring  mitigation. 

The  coal  does  not  outcrop  on  tract,  in  an  area 
suitable  for  surface  disturbance;  it  requires  900-to 
1,500-foot  shafts  to  access  the  coal.  This  makes 
the  tract  uneconomical  or  technically  infeasable  for 
development  of  a  new  mine. 

In  an  effort  to  lessen  cumulative  impacts  of  si¬ 
multaneously  leasing  adjacent  tracts  containing 
mule  deer,  golden  eagles  and  red-tailed  hawk  re- 
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production  areas,  mitigation  has  been  committed  in 
the  form  of  a  special  lease  stipulation. 

Two  residences  on  tract  would  require  protection 
from  subsidence  through  protective  stipulations. 

The  No  Action  alternative  would  result  in  the 
tract  not  being  offered  for  lease  and  the  coal  not 
developed.  Residential  development  in  the  area 
could  result  in  an  increased  number  of  residences 
within  the  tract  boundries.  The  coal  resource  could 
be  impacted  by  the  No  Action  alternative.  If  the 
coal  was  developed  at  a  later  date,  an  undeter¬ 
mined  amount  of  coal  would  be  precluded  from 
mining  to  protect  surface  residences  and  associat¬ 
ed  structures. 


The  short-term  impacts  of  mining  this  tract 
would  include: 

1.  The  production  of  43.4  million  tons  of  Federal 

coal 

2.  Change  in  use  of  50  acres  of  land  from  farming 

and  livestock/wildlife  grazing  to  coal  develop¬ 
ment 

3.  Creation  of  an  additional  250  jobs 

4.  Generation  of  additional  revenues  of  $2,500,000 

annually  in  ad  valorem  and  severance  taxes 
and  Federal  royalties 

In  the  long  term,  the  following  impacts  are 
predicted: 

1.  Approximately  43  million  tons  of  coal  resource 

would  be  unrecoverable  with  present  technol¬ 
ogy. 

2.  Reclamation  would  require  returning  the  dis¬ 

turbed  50  acres  to  a  production  level  equal  to 
or  greater  than  predisturbance,  mitigating  any 
impact  to  long-term  productivity 

3.  The  social  and  economic  impacts  would  be 

short-lived;  in  the  long  term,  the  capacity  of  the 
communities  to  deal  with  a  larger  population 
would  result. 


WILLIAMS  FORK  MOUNTAIN  TRACT 


General  location:  Moffat  and  Routt  counties,  10 
miles  southeast  of  Craig,  Colorado 

Tract  size  (acres):  9,946.1 

Surface  ownership:  2%  Federal,  98  %  private 

Mineral  ownership:  100%  Federal 

Type  of  mine:  Surface 


Rank  of  coal:  Subbituminous  A 
Total  coal  resource  (million  tons):  45.9 
Total  recoverable  reserve  (million  tons):  39.0 
Annual  production  (million  tons):  1.3 
Mine  life  (years):  30 
Mine-related  disturbance  (acres):  3,982 
Secondary  surface  disturbance  (acres):  30 
Transportation:  11.0  miles  of  upgraded  road 

Significant  Impacts  or  Issues 

The  site  specific  analysis  identified  one  signifi¬ 
cant  and  four  important  impacts.  One  livestock  op¬ 
eration  would  lose  85  percent  of  its  grazing  use 
over  the  30-year  mining/reclamation  period.  This 
would  be  considered  a  significant  impact  to  that  op¬ 
eration  and  could  not  be  mitigated  because  of  the 
nature  of  the  surface  ownership  rights. 

The  other  four  issues  are  as  follows: 

1.  Existing  rights-of-way  could  preclude  the  recov¬ 

ery  of  approximately  315,000  to  415,000  tons 
of  coal. 

2.  An  impact  to  the  visual  resource  would  prevail 

beyond  end  of  mine  life. 

3.  Two  floodplains  on  the  tract  could  preclude  the 

recovery  of  approximately  1.06  million  tons  of 
coal. 

4.  An  impact  to  noise  levels  from  transportation  ac¬ 

tivities  would  prevail  to  end  of  mine  life. 


The  short-term  impacts  of  mining  this  tract 
could  include: 

1.  The  production  of  39  million  tons  of  Federal  coal 

2.  Change  in  use  of  9,946.1  acres  from  livestock/ 

wildlife  grazing  and  farming  to  coal  develop¬ 
ment 

3.  Creation  of  an  additional  60  jobs  during  construc¬ 

tion  and  100  jobs  during  production 

4.  Generation  of  additional  revenues  of  $4,200,000 

annually  in  ad  valorem  and  severance  taxes 
and  Federal  royalties 

5.  The  loss  of  1,665  animal  unit  months  of  grazing 

annually 

6.  The  economic  loss  of  one  ranching  operation 

until  reclamation  is  complete  and  land  use  re¬ 
verted  back  to  grazing 
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7.  An  increase  in  transportation  noise  of  approxi¬ 
mately  30  Leq  dB  on  Routt  County  Road  59/ 
61 


In  the  long  term,  the  following  impacts  are 
predicted: 

1.  Approximately  6.9  million  tons  of  coal  reserves 

would  be  unrecoverable  with  present  technol¬ 
ogy. 

2.  Reclamation  requiring  a  return  of  the  3,982  acres 

of  disturbance  to  a  premining  condition  would 
mitigate  any  impact  to  long-term  productivity  or 
the  visual  resource. 

3.  A  return  of  the  tract  to  present  land  use  manage¬ 

ment  would  occur. 

4.  The  social  and  economic  impacts  would  be 

short-lived;  in  the  long  term,  the  capacity  of 
communities  to  deal  with  larger  populations 
would  result. 

5.  A  return  of  the  noise  level  on  Routt  County  Road 

59/61  to  premining  levels  would  occur. 

6.  The  right-of-way  for  a  345  kV  power  transmission 

line  and  a  gas  pipeline  would  preclude  produc¬ 
tion  of  315,000  to  415,000  tons  of  coal  with 
present  technology. 

7.  The  unsuitability  decision  for  Jeffway  Gulch  and 

Spring  Gulch  flood  plains  would  preclude  the 
development  of  1.06  million  tons  of  coal  in  the 
long  term  with  present  technology. 


LAY  CREEK  TRACT 


General  location:  Moffat  County,  16  miles  north¬ 
west  of  Craig,  Colorado 

Tract  size  (acres):  9,961.9 

Surface  ownership:  15%  Federal,  79%  private,  6% 
state 

Mineral  ownership:  88%  Federal,  6%  private,  6% 
state 

Type  of  mine:  Surface 

Rank  of  coal:  Subbituminous  B 

Total  coal  resource  (million  tons):  59.2 

Total  recoverable  reserve  (million  tons):  50.3 

Annual  production  (million  tons):  1.7 

Mine  life  (years):  30 

Mine-related  disturbance  (acres):  2,451 

Secondary  surface  disturbance  (acres):  45 

Transportation:  7.0  miles  of  new  rail 


Significant  Impacts  or  Issues 

Site  specific  analysis  identified  three  potential 
reclamation  problems  not  normally  occurring  within 
the  Yampa  Coal  Field:  (1)  soluble  salts  occurrence 
in  the  topsoil,  (2)  high  sodium  and  soluble  salts  oc¬ 
currence  in  the  overburden,  and  (3)  wind  erosion.  A 
lessee’s  reclamation  plan  will  have  to  develop  spe¬ 
cific  mitigation  for  dealing  with  these  problems. 

The  tract  is  cut  in  two  by  a  floodplain/alluvial 
valley  floor  area  which  has  been  determined  unsuit¬ 
able  for  surface  disturbance  or  occupancy.  As  a 
result,  the  tract  would  be  mined  as  two  separate 
units,  and  it  is  uncertain  whether  the  lessee  would 
be  allowed  to  connect  the  two  units  with  haul 
roads,  access  roads,  etc. 

The  Lay  Creek  tract  was  delineated  as  a  tract  in 
the  first  round  of  leasing  in  the  Green  River-Hams 
Fork  coal  region.  At  that  time,  the  tract  encom¬ 
passed  11,861  acres  with  69.4  million  tons  of  re¬ 
coverable  Federal  reserves,  all  surface  mineable 
coal  in  the  area.  As  a  result  of  delineation  of  unsuit¬ 
able  areas  (golden  eagles  and  ferruginous  hawks, 
1982  MFP  amendment)  and  development  of  lease 
stipulations  limiting  surface  disturbance  and  occu¬ 
pancy  (golden  eagles  and  sage  grouse),  the  tract 
was  redelineated  as  9,962  acres  with  50.3  million 
tons  of  recoverable  Federal  reserves.  Therefore, 
approximately  19  million  tons  of  recoverable  Feder¬ 
al  reserves  would  be  left  underground  in  scattered 
areas  throughout  the  tract.  This  19  million  tons  is 
considered  an  irretrievable  loss  of  the  resource. 

The  economic  analysis  determined  a  moderately 
significant  beneficial  impact  to  Moffat  County’s  rev¬ 
enues. 

The  wildlife  analysis  identified  a  significant  impact 
to  a  golden  eagle  nest  if  mitigation  was  not  commit¬ 
ted  to  protect  the  nest. 

In  an  effort  to  lessen  cumulative  impacts  of  si¬ 
multaneous  leasing,  mitigation  to  offset  loss  of 
mule  deer,  elk,  antelope,  and  sage  grouse  habitat 
will  be  required  in  the  form  of  special  leasing  stipu¬ 
lations. 


Short-term  impacts  of  mining  this  tract  could 
include: 

1.  The  production  of  50.3  million  tons  of  Federal 

coal. 

2.  Change  in  use  of  9,962  acres  from  livestock/ 

wildlife  grazing  and  farmland  to  coal  develop¬ 
ment. 

3.  Creation  of  an  additional  75  jobs  during  construc¬ 

tion  and  170  jobs  during  production. 
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4.  Generation  of  additional  revenues  of  $6,200,000 

in  ad  valorem  and  severance  taxes  and  Feder¬ 
al  royalties.  This  would  be  a  moderately  benefi¬ 
cial  impact  for  Moffat  County. 

5.  The  loss  of  1,088  animal  unit  months  of  grazing 

annually. 

6.  The  economic  loss  of  three  critical  lambing  areas 

until  reclamation  is  complete  and  land  use  re¬ 
verts  back  to  lambing  areas.  The  three  ranch 
operators  affected  have  been  tentatively  identi¬ 
fied  as  qualified  surface  owners  who  would 
have  the  choice  of  whether  to  be  compensated 
for  the  impacts  or  not  permit  mining. 


In  the  long  term,  the  following  impacts  are 
predicted: 

1.  Approximately  9  million  tons  of  coal  reserves 

would  be  unrecoverable  with  present  technol¬ 
ogy. 

2.  Approximately  19  million  tons  of  coal  reserves 

would  be  left  in  scattered  areas  possibly  une¬ 
conomical  to  mine. 

3.  A  return  of  the  tract  to  present  land  use  manage¬ 

ment  and  vegetative  productivity  would  occur. 

4.  The  social  and  economic  impacts  would  be 

short-lived;  in  the  long  term,  local  communities 
would  have  a  greater  capacity  to  deal  with 
larger  populations. 


HORSE  GULCH  TRACT 


General  location:  Moffat  County,  12  miles  south¬ 
west  of  Craig,  Colorado 

Tract  size  (acres):  4,117.0 

Surface  ownership:  41%  Federal,  59%  private 

Mineral  ownership:  100%  Federal 

Type  of  mine:  Surface 

Rank  of  coal:  Subbituminous  B 

Total  coal  resource  (million  tons):  8.3 

Total  recoverable  reserve  (million  tons):  7.1 

Annual  production  (million  tons):  0.5 

Mine  life  (years):  15 

Mine-related  disturbance  (acres):  1 ,243 

Secondary  surface  disturbance  (acres):  13 

Transportation:  1.0  mile  of  new  road 


Significant  impacts  or  Issues 

No  significant  impacts  were  identified  as  a  result 
of  the  site  specific  analysis;  however,  several  im¬ 
portant  and  controversial  impacts  were  discovered. 

Soluble  salts  in  the  topsoil  and  the  potential  for 
wind  erosion  would  pose  reclamation  problems  for 
the  tract.  The  lessee’s  reclamation  plan  would  have 
to  contain  mitigatation  for  these  problems. 

Horse  Gulch,  Sand  Spring  Gulch,  and  Fuhr  Gulch 
have  been  identified  as  flood-  plains  unsuitable  for 
surface  occupany.  Since  the  floodplains  are  unsuit¬ 
able  for  surface  occupancy  and  disturbance,  ap¬ 
proximately  1.5  million  tons  of  recoverable  coal 
would  be  precluded  from  development.  Access 
roads  would  not  be  allowed  to  be  constructed 
across  the  floodplains,  resulting  in  the  tract  being 
divided  into  four  units. 

Alluvial  valley  floors  (AVF)  have  been  identified 
along  the  stream  channels  of  Horse  Gulch,  Sand 
Spring  Gulch,  and  Fuhr  Gulch.  No  impact  to  their 
surface  are  expected  because  they  are  protected 
by  their  designation  as  floodplains.  The  potential  for 
impacts  to  the  groundwater  recharge  system  to  the 
AVFs  and  springs  is  not  known.  Special  perform¬ 
ance  standard  30  CFR:822  would  apply  to  the 
lease  if  the  AVFs  could  be  impacted. 

Mining  activities  may  have  an  impact  on  the  rec¬ 
reational  use  of  Little  Yampa  Canyon.  Sights  and 
sounds  from  the  mining  operation  could  diminish 
the  high  quality  recreational  experience  of  float- 
boaters  and  others  using  the  Yampa  River  and  ad¬ 
jacent  area. 

Two  FERC  withdrawals  occur  within  the  tract  for 
the  unlicensed  proposed  Juniper  Reservoir  project. 
The  high  waterline  of  the  reservoir  would  inundate 
Horse  Gulch,  Sand  Spring  Gulch,  and  Fuhr  Gulch. 
This  surface  effect  would  preclude  very  little  coal 
development,  since  the  inundated  areas  are  nearly 
encompassed  by  the  floodplains.  However,  the 
extent  of  lateral  movement  of  water  into  adjacent 
bedrock  from  the  reservoir  cannot  be  predicted; 
consequently,  potential  impacts  to  coal  mining 
cannot  be  determined  at  this  time. 

In  an  effort  to  lessen  cumulative  impacts  of  si¬ 
multaneously  leasing  adjacent  tracts  containing 
mule  deer,  antelope,  and  sage  grouse  reproduction 
areas,  mitigation  has  been  committed  in  the  form  of 
a  special  lease  stipulation.  The  mitigation  will 
reduce  population  declines  to  an  acceptable  level. 

The  tract  does  not  have  enough  reserves  to  justi¬ 
fy  the  capital  outlay  for  a  large  surface  mine.  Ap¬ 
proximately  1,243  acres  would  be  disturbed  to  re¬ 
cover  approximately  7  million  tons  of  coal  (figures 
do  not  reflect  those  precluded  by  floodplains). 
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These  two  items,  combined  with  floodplains,  with¬ 
drawals,  and  increased  costs  for  reclamation  could 
make  the  tract  uneconomical  in  a  competitive 
market. 


Short-term  impacts  of  mining  this  tract  could 
include: 

1.  The  production  of  7  million  tons  of  Federal  coal 

2.  Change  in  use  of  4,117  acres  from  livestock/ 

wildlife  grazing  and  farmland  to  coal  develop¬ 
ment 

3.  Creation  of  40  jobs  during  construction  and  50 

jobs  during  production 


5.  The  loss  of  574  animal  unit  months  of  grazing 
annually 


Long-term  impacts  predicted  include  the 
following: 

1.  Approximately  1.25  million  tons  of  coal  reserves 

would  be  unrecoverable  with  present  technol¬ 
ogy. 

2.  The  tract  would  be  returned  to  present  land  use 

management. 

3.  Social  and  economic  impacts  would  be  short¬ 

lived;  communities’  capacities  to  deal  with 
larger  populations  would  be  enhanced  in  the 
long  term. 


4.  Generation  of  additional  revenue  of  $1,600,000 
in  ad  valorem  taxes,  severance  taxes,  and 
Federal  royalties 


4.  Reclamation  requiring  a  return  of  1,243  disturbed 
acres  to  a  premining  condition  would  offset  any 
impacts  to  long-term  productivity  on  visual  re¬ 
sources. 
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ECONOMICS  DATA 


METHODS  OF  ANALYSIS 


An  outline  of  the  analytical  method  used  in  as¬ 
sessing  economics  impacts  is  presented  here,  but 
a  step-by-step  description  would  be  too  volumi¬ 
nous.  Further  information  can  be  obtained  by  con¬ 
tacting  BLM’s  Craig  District  Office. 


Employment,  Income,  and  Population 

Analysis  of  these  basic  structural  elements  was 
done  using  an  economic  base  model  in  Colorado 
developed  by  Mountain  West  Research  and  utilizing 
input-output  models  in  Wyoming  developed  by 
Colorado  State  University.  References  describing 
these  models  are  included  in  the  Bibliography 
(Mountain  West  Research-Southwest,  Inc.,  undated; 
McKean  and  Weber  1981).  It  is  believed  that  the 
models  adequately  portray  these  areas  and  that 
their  results  are  sufficiently  comparable. 

Basic  industry  forecasts  were  developed  inde¬ 
pendently  by  BLM  and  put  into  the  models  to  pro¬ 
vide  baseline  projections.  The  tracts  were  then 
added  to  the  baseline,  the  models  were  rerun,  and 
the  differences  in  output  were  taken  as  the  first  es¬ 
timate  of  impacts.  However,  no  model  is  perfect,  so 
some  adjustments  were  necessary  to  make  the  re¬ 
sults  realistic.  In  Colorado,  particularly,  figures  for 
some  communities  were  adjusted  when  they  failed 
to  conform  to  the  pattern  of  tracts  by  alternative. 


Housing 

Increases  in  numbers  of  households  were  esti¬ 
mated  by  applying  individual  county  ratios  of  popu¬ 
lation  per  household  from  the  1980  Census  to  the 
population  projections. 


Agriculture 

Losses  of  AUMs  came  from  the  Land  Use  sec¬ 
tion.  Dollar  values  per  AUM  were  derived  from  a 
study  by  Colorado  State  University  (Cook,  Taylor, 
and  Bartlett  1980)  and  from  ‘Ranch  Budgets  for 
Southern  Wyoming'  (BLM  1982c,  unpublished). 


Losses  from  conversion  of  agricultural  land  to 
other  uses  were  estimated  on  a  worst-case  basis 
by  assuming  all  converted  land  to  be  cropland.  Per 
acre  values  were  derived  from  1980  crop  value  sta¬ 
tistics  (Colorado  Department  of  Agriculture  1981) 
and  land  use  data  presented  in  Chapter  3.  Wyo¬ 
ming  crop  value  figures  were  not  obtained,  so  a 
Colorado  average  was  used. 


Coal 


Average  values  per  ton  by  county  for  Colorado 
were  derived  from  state  mining  statistics  (Colorado 
Division  of  Mines  1981;  McKean  and  Weber  1983a 
and  1983b). 


Recreation 


Baseline  projections  of  total  hunter  days  by  spe¬ 
cies  were  derived  from  current  state  statistics 
(Colorado  Division  of  Wildlife  1982;  Wyoming  De¬ 
partment  of  Game  and  Fish  1982),  discussions  with 
Division  of  Wildlife  analysts,  and  Wyoming  recrea¬ 
tion  plans  (Wyoming  Recreation  Commission,  un¬ 
dated)  and  were  projected  on  a  per  capita  basis  by 
county.  Impacts  of  animal  population  losses  on 
hunting  were  estimated  by  using  ratios  of  animals 
harvested  to  animal  populations  and  hunter  days 
per  animal  harvested  (same  references  as  above). 
Wyoming  estimates  of  expenditures  per  hunter  day 
(Wyoming  Department  of  Game  and  Fish  1982) 
were  used  to  evaluate  impacts  in  both  states  be¬ 
cause  the  only  recent  figures  available  in  Colorado 
appear  to  contain  some  atypical  results. 


Local  Government  Finances 


Estimates  of  mine  property  tax  payments  were 
based  on  methods,  rates,  and  mill  levies  supplied 
by  county  assessors.  Mine  investment  costs  were 
estimated  by  using  a  formula  described  in  the  first 
Green  River  -  Hams  Fork  EIS  (BLM  1980).  Tax 
rates  and  distribution  formulas  for  severance  taxes 
and  Federal  royalties  were  obtained  from  various 
Colorado  state  agencies  and  the  Wyoming  Taxpay¬ 
ers’  Association. 
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ECONOMICS  DATA 


Community  bonding  capacities  were  projected  on 
a  per  capita  basis,  using  per  capita  assessed  valu¬ 
ations  and  bonding  limits  given  in  Chapter  3.  Bond¬ 
ing  limits  were  also  applied  to  Colorado  home  rule 
cities  to  serve  as  a  proxy  for  voter  resistance.  Be¬ 
cause  school  district  assessed  valuations  are  often 
high  as  a  result  of  rural  mine  properties,  school  dis¬ 
trict  bonding  limits  were  applied  to  the  increases  in 
community  assessed  valuations  within  the  districts. 

Present  capacities  of  most  community  facilities 
and  school  districts  were  obtained  directly  from  the 
jurisdictions.  Some  data  were  acquired  from  the 
Wyoming  Department  of  Education  and  estimated 
from  the  Wyoming  recreation  plan  (Wyoming  Rec¬ 
reation  Commission,  undated). 

Standards  for  required  capacities  were  assem¬ 
bled  from  various  sources.  Data  gaps  permitted 
only  five  to  be  estimated  directly.  Those  five  stand¬ 
ards  are  (per  1,000  population):  hospital  beds  - 
1.75;  water  system  -  0.2  million  gallons  per  day 
(mgd);  sewer  system  -  0.12  mgd;  parks  -  6.2  acres; 
and  school  classroom  space  -  23,000  square  feet. 
Unit  cost  factors  applied  to  the  difference  between 
requirements  and  present  capacity  were:  hospital 
beds  -  $95,000;  water  system  (mgd)  -  $8,100,000; 
sewer  system  (mgd)  -  $6,100,000;  parks  (acre)  - 
$84,000;  and  schools  (square  foot)  -  $95.  To  allow 
for  the  myriad  other  facilities,  a  total  of  $230,000 
per  1,000  population  was  added  to  the  community 
totals.  This  figure  was  derived  from  a  composite  of 
standards  and  cost  factors  for  other  types  of  facili¬ 
ties. 


BONDING  CAPACITY  AND 
REQUIREMENTS 


Local  government  revenues  and  costs  are  divid¬ 
ed  into  two  types:  operating  and  capital.  Operating 
revenues  and  costs  are  those  that  are  received  and 
paid  weekly,  monthly,  or  annually.  They  include 
property  taxes,  water  and  sewer  service  fees,  sala¬ 
ries,  maintenance  expenses,  and  similar  items. 
Capital  revenues  and  costs  are  those  connected 
with  major  land  acquisition  and  construction  proj¬ 
ects  for  improvements  to  water  and  sewer  systems, 
parks,  roads,  etc.  Revenues  for  capital  projects  are 
obtained  from  bond  issues  or  Federal  and  state 
loans  and  grants.  Bonding  capacity,  as  used  here, 
refers  to  the  legal  limit  on  the  dollar  amount  of  gen¬ 
eral  obligation  bonds  that  a  local  government  may 
have  outstanding  and  represents  the  maximum 
amount  of  capital  funding  that  can  be  raised  from 


local  sources.  The  state  government  imposes  the 
limit.  General  obligation  bonds  are  those  that  are 
repaid  from  the  jurisdiction’s  general  treasury  and 
have  no  special  revenue  source,  such  as  water  and 
sewer  charges. 

Table  A3-1  compares  the  capabilities  of  (1)  im¬ 
pacted  communities  and  school  districts  to  finance 
capital  improvements  from  their  own  resources 
(bonding  capacity)  with  (2)  the  capital  improve¬ 
ments  requirements  that  would  be  brought  about  by 
the  No  Action  and  leasing  alternatives.  Capability  to 
finance  these  improvements  from  their  own  re¬ 
sources  is  the  most  valid  measure  to  use  because 
the  availability  of  sufficient  impact  aid  from  Federal 
and  state  sources  cannot  be  assured.  The  amount 
of  funds  available  for  impact  aid  varies  from  year  to 
year  and  is  almost  never  sufficient  for  the  needs  of 
all  of  the  communities  and  school  districts  that  are 
competing  for  a  share  of  it. 

The  only  way  in  which  major  capital  improve¬ 
ments  can  be  funded  from  a  community’s  or  school 
district’s  own  resources  is  through  bond  issues. 
Both  Colorado  and  Wyoming  state  legislatures  have 
set  legal  limits  on  the  dollar  amount  of  bonded  in¬ 
debtedness  that  local  governments  may  have. 
Those  limits  are  based  on  the  total  assessed  valua¬ 
tion  of  the  community  or  school  district.  The  per¬ 
cent  limits  are  given  in  a  footnote  to  table  3-28  in 
Chapter  3.  From  that  gross  bonding  capacity  is  sub¬ 
tracted  the  bonds  (general  obligation)  that  are  cur¬ 
rently  outstanding  to  derive  the  net,  or  remaining, 
bonding  capacity  that  has  been  used  in  this  analy¬ 
sis.  As  the  community  or  school  district  grows  or 
declines,  its  assessed  valuation  increases  or  de¬ 
creases.  These  changes  are  reflected  in  the  bond¬ 
ing  capacity  figures  shown  under  the  No  Action  al¬ 
ternative  and  the  additions  to  bonding  capacity 
shown  for  each  leasing  alternative  in  the  table. 

Requirements  for  capital  improvements  increase 
as  population  increases,  and  the  requirements 
given  in  table  A3-1  are  based  on  the  population 
projections  in  table  4-26  in  Chapter  4.  Average  fac¬ 
tors  are  used  to  calculate  the  physical  capacity  for 
each  type  of  facility  (hospital  beds,  water  system, 
etc.)  that  would  be  needed  to  support  the  projected 
population.  The  present  capacity  is  subtracted  from 
that  requirement,  and  any  shortfall  is  multiplied  by  a 
cost  factor  to  determine  the  dollar  requirement.  The 
capital  improvements  requirements  are  the  sums  of 
these  costs  calculated  for  each  community  and 
school  district  under  each  alternative.  Details  on 
the  factors  and  facilities  included  are  given  earlier 
in  this  appendix. 
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TABLE  A3-1 


IMPACTS  ON  BONDING  CAPACITY  AND  CAPITAL  IMPROVEMENTS 

(thousand  dol lars) 


Bonding  Capacity 

Capita  1 

Improvements  Requirements 

1983 

1992  1995 

2000 

1992  1995  2000 

Craig 


Remaining  bonding  capacity 
from  No  Action  Alternative  $  0 

Additions  to  bonding 
capacity  from: 

$  0 

$  0 

$  0 

$5,570 

$6,040 

$6,040 

Low  Alternative 

0 

0 

0 

0 

0 

0 

Moderate  Alternative 

30 

120 

120 

1  10 

360 

360 

High  Alternative 

150 

360 

360 

470 

990 

990 

Maximum  Alternative 

380 

750 

750 

1,100 

2,190 

2,190 

Dinosaur 

Remaining  bonding  capacl  ty 
from  No  Action  Alternative  58 

Additions  to  bonding 
capacity  from: 

41 

43 

44 

0 

0 

0 

Low  A Iternat Ive 

2 

10 

10 

0 

0 

0 

Moderate  Alternative 

2 

10 

10 

0 

0 

0 

H  igh  A Iternat Ive 

2 

10 

10 

0 

0 

0 

Maximum  Alternative 

2 

10 

10 

0 

0 

0 

Moffat  County  School  District 


Remaining  bonding  capacity 
from  No  Action  Alternative 
Additions  to  bonding 
capacity  from: 

50,500 

51 ,460 

51  ,760 

51 ,760 

470 

1,410 

1 ,540 

Low  A Iternat ive 

5 

15 

15 

70 

130 

200 

Moderate  Alternative 

50 

260 

260 

200 

940 

940 

H  Igh  Alternative 

300 

730 

730 

1,000 

2,410 

2,410 

Maximum  Alternative 

760 

1,510 

1,510 

2,410 

4,890 

4,890 

Meeker 

Remaining  bonding  capacity 
from  No  Action  Alternative 
Additions  to  bonding 
capacity  from: 

710 

1 ,700 

2,310 

2,000 

2,700 

5,790 

5,790 

Low  Alternative 

10 

10 

10 

10 

10 

10 

Modarate  Alternative 

80 

130 

130 

230 

760 

760 

High  Alternative 

80 

140 

140 

240 

840 

840 

Maximum  Alternative 

100 

170 

170 

240 

1 ,070 

1 ,070 
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TABLE  A3- 1 
(Cont I nued) 


IMPACTS  ON  BONDING  CAPACITY  AND  CAPITAL  IMPROVEMENTS 

(thousand  dollars) 


Bonding  Capacity 

Cap  I  tal 

1 mprovements  Requ I rements 

1983 

1 992  1 995 

2000 

1992  1995  2000 

Meeker  School  District 


Remaining  bonding  capacity 
fron  No  Action  Alternative  $5,980 
Additions  Yo  bonding 
cepaclty  frcm: 

$7,970 

$9,180 

$8,5  70 

$2,750 

$6,230 

$6,230 

Low  Alternative 

20 

20 

20 

70 

70 

70 

Moderate  Alternative 

150 

25  0 

250 

470 

670 

670 

High  Alternative 

170 

290 

290 

470 

800 

800 

Maximum  Alternative 

190 

340 

340 

540 

940 

940 

Range ly 

Remaining  bonding  capacity 
frcm  No  Action  Alternative  900 

Additions  to  bonding 
edacity  frcm: 

1,030 

1,300 

1,280 

90 

280 

280 

Low  Alternative 

90 

180 

180 

60 

120 

120 

Moderate  Alternative 

90 

180 

180 

60 

120 

120 

High  .Alternative 

90 

180 

180 

60 

120 

120 

Maximum  Alternative 

90 

180 

180 

60 

120 

120 

Range  I y  School  District 


Remaining  bonding  capacity 
frcm  No  Action  Alternative  60,710 
Additions  to  bonding 
cepaclty  frcm: 

60,980 

61,520 

61,480 

0 

670 

670 

Low  Alternative 

180 

350 

350 

0 

800 

800 

Moderate  Alternative 

180 

350 

350 

0 

800 

800 

High  Alternative 

180 

350 

350 

0 

800 

800 

Maximum  Alternative 

180 

350 

350 

0 

800 

800 

Hayden 


Remaining  bonding  capacity 

frcm  No  Action  Alternative 

0 

0 

0 

0 

1,130 

1,140 

1,250 

Additions  to  bonding 
cepaclty  fron: 

Low  Alternative 

2 

2 

2 

0 

90 

0 

Moderate  Alternative 

5 

5 

5 

0 

90 

10 

High  Alternative 

30 

50 

60 

120 

210 

230 

Maximum  Alternative 

50 

80 

90 

220 

330 

340 
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TABLE  A3- 1 
(Cont I nued) 


IMPACTS  ON  BONDING  CAPACITY  AND  CAPITAL  IMPROVEMENTS 

(thousand  do  I  lars ) 


Cap  I  tal 

Bonding  Capacity 

Improvements  Requirements 

1983 

1992 

1995 

2000 

1992 

1995 

2000 

Hayden  School  District 

Remaining  bonding  capacity 

frcm  No  Action  Alternative 
Additions  to  bonding 
capacity  frcm: 

$10,210 

$10,450 

$10,470 

$10,530 

$  0 

$  0 

$  0 

Low  Alternative 

5 

5 

5 

0 

0 

0 

Moderate  Alternative 

10 

15 

15 

0 

0 

0 

High  Alternative 

60 

90 

120 

0 

0 

130 

Maximum  Alternative 

1 10 

150 

180 

0 

0 

340 

Steamboat  Springs 

Remaining  bonding  capacity 

frcm  No  Action  Alternative 
Additions  to  bonding 
capacity  from: 

2,420 

3,660 

3,970 

4,720 

1,760 

1,850 

2,240 

Low  Alternative 

30 

20 

20 

10 

0 

0 

Moderate  Alternative 

30 

20 

20 

10 

0 

0 

High  Alternative 

240 

390 

690 

60 

300 

470 

Maximum  Alternative 

270 

450 

750 

170 

310 

490 

Steamboat  Springs  School  District 

Remaining  bonding  capacity 
frcm  No  Action  Alternative 
Additions  Yo  bonding 
edacity  frcm: 

10,490 

12,960 

13,580 

15,080 

9,040 

9,650 

1 1 , 1  20 

Low  Alternative 

50 

30 

30 

70 

70 

0 

Moderate  Alternative 

50 

30 

30 

70 

70 

0 

H I gh  A  Iternat I ve 

470 

790 

1,380 

470 

740 

1 ,270 

Maximum  Alternative 

540 

910 

1,500 

540 

870 

1,340 

Oak  Creek 

Remaining  bonding  capacity 
frcm  No  Action  Alternative 
Additions  to  bonding 
capacity  frcm: 

50 

50 

50 

50 

25  0 

25  0 

250 

Low  Alternative 

1 

1 

1 

0 

0 

0 

Moderate  Alternative 

1 

1 

1 

0 

0 

0 

High  Alternative 

5 

10 

40 

0 

10 

230 

Maximum  Alternative 

5 

10 

40 

0 

10 

230 
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TABLE  A3-1 
(Cont I nued) 

IMPACTS  ON  BONDI NG  CAPACITY  AND  CAPITAL  IMPROVEMENTS 

(thousand  do  I  lars  ) 


Bonding  Capacity 

Capl  tal 

1 mprovements  Requ 1 rements 

1983 

1992  1995 

2000 

1992  1995  2000 

Yampa 


Remaining  bonding  capacity 
fran  No  Action  Alternative 
Additions  to  bonding 
edacity  frem: 

$  120 

$  120 

$  120 

$  120 

S  0 

$  0 

$  0 

Low  Alternative 

0 

0 

0 

0 

0 

0 

Moderate  Alternative 

0 

0 

0 

0 

0 

0 

High  Alternative 

0 

1 

5 

0 

0 

0 

Maximum  Alternative 

0 

1 

5 

0 

0 

0 

South  Routt  School  District 

Remaining  bonding  capacity 
frem  No  Action  Alternative 
Additions  to  bonding 
capacity  from: 

4,950 

4,920 

4,930 

4,940 

800 

800 

870 

Low  Alternative 

2 

2 

2 

0 

0 

0 

Moderate  Alternative 

2 

2 

2 

0 

0 

0 

High  A Iternat I ve 

10 

30 

90 

70 

130 

400 

Maximum  Alternative 

10 

30 

90 

70 

130 

470 

Baggs 

Remaining  bonding  capacity 
from  No  Action  Alternative 
Additions  to  bonding 
capacity  frem: 

30 

30 

40 

40 

0 

0 

10 

Low  Alternative 

0 

0 

0 

0 

0 

0 

Moderate  Alternative 

0 

0 

0 

0 

0 

0 

High  Alternative 

0 

0 

0 

0 

0 

0 

Maximum  Alternative 

2 

10 

10 

10 

40 

40 

Raw  I  Ins 


Remaining  bonding  capacity 

from  No  Action  Alternative 

0 

0 

0 

0 

0 

60 

390 

Additions  to  bonding 
capacity  frem: 

Low  Alternative 

0 

0 

0 

0 

0 

0 

Moderate  Alternative 

20 

300 

300 

70 

980 

1,310 

High  Alternative 

90 

370 

370 

250 

1,170 

1,500 

Maximum  Alternative 

120 

550 

550 

350 

1,720 

2,050 

260 


TABLE  A3- 1 
(Cont i nued) 

IMPACTS  ON  BOND  I NG  CAPACITY  AND  CAPITAL  IMPROVEMENTS 

(thousand  do  I  lars  ) 


Cap  I  tal 

Bonding  Capacity 

1 mprovements  Requ I rements 

1983 

1992 

1995 

2000 

1992 

1995 

2000 

Rawlins  School  District 

Remaining  bonding  capacity 
from  No  Action  Alternative 
Additions  to  bonding 
capacity  from: 

$30,760 

$30,760 

$30,810 

$31,090 

$  0 

$  0 

$  0 

Low  Alternative 

0 

0 

0 

0 

0 

0 

Moderate  Alternative 

60 

760 

760 

0 

0 

0 

High  Alternative 

210 

920 

920 

0 

0 

0 

Maximum  Alternative 

300 

1,410 

1,410 

0 

0 

0 

Dlamondv 1 1 le 

Remaining  bonding  capacity 
frcm  No  Action  Alternative 
Additions  to  bonding 
edacity  frcm: 

60 

90 

100 

100 

650 

770 

870 

Low  Alternative 

0 

0 

0 

0 

0 

0 

Moderate  Alternative 

0 

1 

1 

0 

0 

0 

High  Alternative 

0 

1 

1 

0 

0 

0 

Maximum  Alternative 

0 

1 

1 

0 

0 

0 

Kemmerer 

Remaining  bonding  capacity 
frcm  No  Action  Alternative 
Additions  to  bonding 
capacity  frcm: 

50 

160 

200 

210 

2,000 

2,470 

2,700 

Low  Alternative 

0 

0 

0 

0 

0 

0 

Moderate  Alternative 

1 

3 

3 

0 

10 

10 

High  Alternative 

1 

3 

3 

0 

10 

10 

Maximum  Alternative 

1 

3 

3 

0 

10 

10 

Kemmerer  School  District 

Remaining  bonding  capacity 
frcm  No  Action  Alternative 
Additions  to  bonding 
capacity  from: 

14,350 

14,700 

14,810 

14,860 

0 

0 

0 

Low  Alternative 

0 

0 

0 

0 

0 

0 

Moderate  Alternative 

5 

10 

10 

0 

0 

0 

High  Alternative 

5 

10 

10 

0 

0 

0 

Maximum  Alternative 

5 

10 

10 

0 

0 

0 
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TABLE  A3-1 
(Cont I nued) 

IMPACTS  ON  BONDING  CAPACITY  AND  CAPITAL  IMPROVEMENTS 

(thousand  dollars) 


Bonding  Capacity 

Cap  1  tal 

1 mprovements  Req  u 1 rements 

1983 

1992  1995 

2000 

1992  1995  2000 

Green  River 


Remaining  bonding  capacity 
from  No  Action  Alternative  S 
Additions  to  bonding 
capacity  from: 

1,1  10 

$  1,170 

$  1,180 

$  1,190 

S  180 

$  200 

$  240 

Low  Alternative 

3 

5 

5 

10 

20 

20 

Moderate  Alternative 

3 

5 

5 

10 

20 

20 

High  Alternative 

10 

20 

40 

30 

70 

120 

Maximum  Alternative 

10 

20 

40 

30 

70 

120 

Green  River  School  District 

Remaining  bonding  capacity 
frcm  No  Action  Alternative 
Additions  to  bonding 
capacity  frcm: 

32,1 10 

32,250 

32,260 

32,290 

0 

0 

0 

Low  Alternative 

5 

10 

10 

0 

0 

0 

Moderate  Alternative 

5 

10 

10 

0 

0 

0 

High  Alternative 

20 

60 

90 

0 

0 

0 

Maximum  Alternative 

20 

60 

90 

0 

0 

0 

Rock  Springs 

Remaining  bonding  capacity 
from  No  Action  Alternative 
Additions  to  bonding 
capacity  from: 

1 ,750 

1,950 

1,960 

1,980 

500 

520 

580 

Low  Alternative 

30 

50 

50 

70 

130 

130 

Moderate  Alternative 

30 

50 

50 

70 

130 

130 

High  Alternative 

70 

180 

310 

180 

460 

780 

Maximum  Alternative 

70 

180 

310 

180 

460 

780 

South  Superior 

Remaining  bonding  capacity 
frcm  No  Action  Alternative 
Additions  to  bonding 
capacity  frcm: 

15 

15 

15 

15 

10 

10 

10 

Low  Alternative 

1 

1 

1 

10 

10 

10 

Moderate  Alternative 

1 

1 

1 

10 

10 

10 

High  Alternative 

1 

3 

5 

10 

170 

330 

Maximum  Alternative 

1 

3 

5 

10 

170 

330 
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TABLE  A3- 1 
(Cont I nued) 

IMPACTS  ON  BONDING  CAPACITY  AND  CAPITAL  IMPROVEMENTS 

(thousand  dollars) 


Bonding  Capacity 

Cap  1  tal 

1 mprovements  Requ I rements 

1983 

1992  1995 

2000 

1992  1995  2000 

Rock  Springs  School  District 


Remaining  bonding  capacity 

frcm  No  Action  Alternative 
Additions  to  bonding 
capacity  frcm: 

$49,870 

$50,360 

$50,390 

$50,440 

0 

0 

0 

Low  Alternative 

70 

130 

130 

0 

0 

0 

Moderate  Alternative 

70 

130 

130 

0 

0 

0 

High  A Iternat  I  ve 

180 

460 

790 

0 

1 ,540 

4,490 

Maximum  Alternative 

180 

460 

790 

0 

1,540 

4,490 

Evanston 

Remaining  bonding  capacity 

frcm  No  Action  Alternative 
Additions  to  bonding 
capacity  frcm: 

1  ,650 

1,510 

1,530 

1,490 

0 

0 

0 

Low  Alternative 

0 

0 

0 

0 

0 

0 

Moderate  Alternative 

10 

30 

30 

0 

0 

0 

High  Alternative 

10 

30 

30 

0 

0 

0 

Maximum  Alternative 

10 

30 

30 

0 

0 

0 

Evanston  School  District 

Remaining  bonding  capacity 

frcm  No  Action  Alternative 
Additions  to  bonding 
capacity  from: 

$38,590 

$38,240 

$38,280 

$38,190 

0 

0 

0 

Low  Alternative 

0 

0 

0 

0 

0 

0 

Moderate  Alternative 

30 

70 

70 

0 

0 

0 

High  Alternative 

30 

70 

70 

0 

0 

0 

Maximum  Alternative 

30 

70 

70 

0 

0 

0 

Lyman 

Remaining  bonding  capacity 

frcm  No  Action  Alternative 
Additions  to  bonding 
cqoaclty  frcm: 

50 

40 

40 

30 

0 

0 

0 

Low  Alternative 

0 

0 

0 

0 

0 

0 

Moderate  Alternative 

1 

2 

2 

0 

0 

0 

High  Alternative 

1 

2 

2 

0 

0 

0 

Maximum  Alternative 

1 

2 

2 

0 

0 

0 
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TABLE  A 3-1 
(Cont  I  nued) 

IMPACTS  ON  BONDING  CAPACITY  AND  CAPITAL  IMPROVEMENTS 

(thousand  dollars) 


Bonding  Capacity 

Cap  I  tal 

1 mprovements  Requ ! rements 

1983 

1992  1995 

2000 

1992  1995  2000 

Lyman  School  District 


Remaining  bonding  capacity 
frcm  No  Action  Alternative  $3,320 
Additions  to  bonding 
edacity  frcm: 

$3,290 

$3,290 

$3,280 

$  0 

$ 

0 

$  0 

Low  Alternative 

0 

0 

0 

0 

0 

0 

Moderate  Alternative 

1 

5 

5 

0 

0 

0 

High  Alternative 

1 

5 

5 

0 

0 

0 

Maximum  Alternative 

1 

5 

5 

0 

0 

0 

Mountain  View 

Remaining  bonding  capacity 
fron  No  Action  Alternative  60 

Additions  to  bonding 
edacity  frcm: 

60 

60 

60 

0 

0 

0 

Low  Alternative 

0 

0 

0 

0 

0 

0 

Moderate  Alternative 

1 

1 

1 

0 

0 

0 

High  Alternative 

1 

1 

1 

0 

0 

0 

Maximum  Alternative 

1 

1 

1 

0 

0 

0 

Mountain  View  School  District 

Remaining  bonding  capacity 
frcm  No  Action  Alternative  580 

Additions  to  bonding 
capacity  from: 

570 

570 

570 

0 

0 

0 

Low  Alternative 

0 

0 

0 

0 

0 

0 

Moderate  Alternative 

2 

3 

3 

0 

0 

0 

High  Alternative 

2 

3 

3 

0 

0 

0 

Maximum  Alternative 

2 

3 

3 

0 

0 

0 
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APPENDIX  4 


VEGETATION  ANALYSIS  METHODOLOGY 


Origin  of  Baseline  Figures 

Numbers  of  acres  of  each  vegetation  type  for  the 
region  were  taken  from  the  Southcentral  and 
Southwest  Wyoming  Coal  Environmental  State¬ 
ments,  and  the  Williams  Fork,  Meeker,  and  Rangely 
Planning  Unit  documents.  Baseline  acres  of  disturb¬ 


ance  were  calculated  on  the  basis  of  the  percent¬ 
age  values  assigned  to  each  type  in  the  region. 


Origin  of  Maximum  Alternative  Figures 

Numbers  of  acres  of  each  vegetation  type  dis¬ 
turbed  were  taken  from  individual  tract  profiles  of 
the  site  specific  analyses  for  the  24  tracts. 
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APPENDIX  5 


PREDICTED  ANNUAL  AVERAGE  AIR  POLLUTANT 

CONCENTRATIONS 
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No  Action  Alternative 

1995  and  2000  Annual  Average  Total  Suspended  Particulate  Matter  Concentrations  (pg/m3 ) 

(Predicted  Increase  Above  Background) 


FIGURE  A5-L 

Maximum  Development  Alternative 

2000  Annual  Average  Total  Suspended  Part  leu  late  Mutter  Com entfut ions  (pg/w3) 
(Predicted  increase  Above  Background) 
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No  Action  Alternative 

199b  and  2000  Annual  Average  Sulfur  Dioxide  Concentrations  (fig/m1) 
(Predicted  Increase  Above  Background) 


FIGURE  A5-4 

Nixlnunn  Development  Alternative 

199b  and  2000  Annua  1  Average  Sulfur  Dioxide  Concent  rat  ions  (fip/nt*) 
(Pre  11c  ted  Increase  Above  Background) 
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TABLE  A5-1 


PROJECT  OPERATION  AND  EMISSION  ASSUMPTIONS  FOR  PROPOSED  LEASE  TRACTS* 


Tract  Name 

Annual 

Prod. 

Rate 

1995 

Emissions 

TSP 

2000 

Em  Isslons 

TSP 

EML 

Emissions 

TSP 

Northwest  Colorado 

Pra 1 r 1 e  Dog 

1 .0 

183 

183 

183 

Rattlesnake 

0.9 

292 

292 

292 

Lay  Creek 

1 .7 

1 ,714 

1 ,318 

2,246 

Signal  Butte 

2.0 

1,234 

1,286 

502 

Peck  Gu  1  ch 

1 .2 

513 

513 

513 

Horse  Gulch 

0.5 

987 

1,079 

1,147 

Bel  1  Rock 

1  .0 

712 

712 

712 

1 les  Mounta 1 n 

1.7 

1,032 

1,032 

1,219 

W 1 1  1 1 ams  Fork 

1  .3 

2,605 

2,638 

2,908 

Little  Middle  Creek** 

3.3 

- 

- 

— 

Fish  Creek 

1  .0 

714 

248 

248 

Middle  Creek 

0.1 

19 

19 

19 

South-Centra  1  Wyoming 

1 ndl an  Sprl ngs 

1  .2 

653 

653 

653 

Atlantic  Rim 

5.4 

6,132 

6,691 

5,899 

NE  Cow  Creek 

1  .8 

458 

458 

458 

Corral  Canyon 

2.4 

3,671 

3,5  47 

4,106 

Wild  Horse  Draw 

1  .7 

4,286 

4,506 

4,506 

Southwest  Wyoming 

Tract  98** 

0.5 

Byrne  Creek 

0.5 

525 

568 

741 

Wl  rrton 

2.0 

184 

332 

332 

Leu  cite  Hills 

0.5 

964 

1,033 

1,158 

Deadman** 

0.3 

- 

— 

— 

Point  of  Rocks 

0.5 

602 

516 

528 

Plo 

0.5 

700 

855 

• 

809 

SOURCE:  Radian  Corporation,  1983b. 

*  Annual  production  rate  In  million  tons  per  year,  emission  rate  In  tons  per  year. 
**  Maintenance  tract  -  emission  Impacts  Included  In  background  estimates. 
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TABLE  A5-2 


PREDICTED  "WORST-CASE"  MAXIMUM  TRACT  SPECIFIC  TOTAL  SUSPENDED 

PARTICULATE  CONCENTRATIONS* 


24-Hour  Concentration 

Annua  1 

Concentration 

Additional  Total 

Addlt Iona  1 

Tota  1 

Tract 

Back¬ 

ground 

1995  2000  EML  1995  2000 

Back- 

EML  ground 

1995  2000  EML 

1 995  2000  EML 

Northwest 

Colorado 

Pra 1 r 1 e  Dog 

80 

26 

26 

26 

106 

106 

106 

18 

9 

9 

9 

27 

27 

27 

Rattlesnake 

80 

61 

61 

61 

141 

141 

141 

18 

3 

3 

3 

21 

21 

21 

Lay  Creek 

80 

18 

6 

1  1 

98 

86 

91 

20 

6 

8 

9 

26 

28 

29 

Signal  Butte 

80 

36 

20 

5 

1 16 

100 

85 

20 

4 

3 

2 

24 

23 

22 

Peck  Gu  1  ch 

80 

74 

74 

74 

154 

154 

154 

20 

13 

13 

13 

33 

33 

33 

Horse  Gulch 

80 

10 

14 

19 

90 

94 

99 

20 

6 

6 

5 

26 

26 

25 

Bel  1  Rock 

80 

28 

28 

28 

108 

108 

108 

20 

16 

16 

16 

36 

36 

36 

1  les  Mounta  In 

80 

24 

24 

23 

104 

104 

103 

20 

6 

6 

6 

26 

26 

26 

W 1 1  1 1 ams  Fork 

Little  Middle 

80 

16 

19 

15 

96 

99 

95 

20 

6 

5 

5 

26 

25 

25 

Creek** 

90 

- 

- 

- 

90 

90 

90 

21 

T- 

- 

- 

21 

21 

21 

Fish  Creek 

90 

65 

10 

10 

155 

100 

100 

21 

20 

19 

19 

41 

40 

40 

M  Idd  le  Creek 

90 

4 

4 

4 

94 

94 

94 

21 

0 

0 

0 

21 

21 

21 

South-Centra  1 

Indian  Spring 

Wyoml 

s  45 

Ing 

30 

30 

30 

75 

75 

75 

34 

5 

5 

5 

39 

39 

39 

Atlantic  Rim 

45 

43 

63 

43 

88 

108 

88 

34 

5 

15 

3 

39 

49 

37 

NE  Cow  Creek 

45 

12 

12 

12 

57 

57 

57 

34* 

1 

1 

1 

35 

35 

35 

Corral  Canyon 

45 

62 

62 

72 

107 

107 

1  17 

34 

13 

14 

15 

47 

48 

49 

Wild  Horse 

Draw 

45 

36 

37 

37 

81 

82 

82 

34 

1  1 

10 

12 

45 

44 

46 

Southwest  Wyoming 

Tract  98**  45 

45 

45 

45 

17 

17 

17 

17 

Byrne  Creek 

45 

21 

12 

8 

66 

57 

53 

17 

3 

3 

5 

20 

20 

22 

Wl nton 

45 

13 

17 

17 

58 

62 

62 

38 

2 

5 

5 

40 

43 

43 

Leuclte  Hills 

45 

102 

96 

95 

147 

141 

140 

35 

9 

9 

8 

44 

44 

43 

De  adman** 

45 

- 

- 

45 

45 

45 

35 

- 

- 

35 

35 

35 

Point  of  Rocks 

45 

1 1 

36 

15 

56 

81 

60 

35 

3 

4 

5 

38 

39 

40 

Plo 

45 

48 

44 

24 

93 

89 

69 

38 

9 

5 

4 

47 

43 

42 

SOURCE:  Radian  Corporation,  1983a 


NOTE:  Underlined  values  Indicate  potential  violation  of  Ambient  Air  Quality  Standards  (secondary 
24-hour  150  micrograms  per  cubic  meter). 

*  Concentrations  In  mlcrog-ams  per  cubic  meter. 

Maintenance  tract  -  concentration  Impacts  Included  In  background  estimates. 
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APPENDIX  6 


MITIGATION  REQUIREMENTS 


Lessees  will  be  required  to  develop  their  Federal 
leases  in  compliance  with  all  applicable  Federal, 
state,  and  local  laws  and  regulations.  These  are 
considered  to  be  in-place  constraints  to  a  lessee’s 
activities.  Therefore,  enforceable  statutes,  perform¬ 
ance  standards,  and  other  license  requirements  are 
considered  part  of  proposed  Federal  actions  under 
all  alternatives  and  are  applicable  to  all  coal  tracts. 

Those  Federal  laws  which  provide  overall  protec¬ 
tion  of  the  environment  include  the  National  Envi¬ 
ronmental  Policy  Act  of  1969,  the  Federal  Land 
Policy  and  Management  Act  of  1976,  and  the  Sur¬ 
face  Mining  Control  and  Reclamation  Act  of  1977. 
Additional  Federal  and  state  laws  and  their  imple¬ 
menting  regulations  provide  for  protection  of  specif¬ 
ic  resources.  Air  quality  is  regulated  by  the  Clean 
Air  Act  (as  amended)  as  well  as  by  various  Colora¬ 
do  and  Wyoming  laws  and  regulations.  The  regula¬ 
tory  requirements  of  the  Colorado  Mined  Land  Rec¬ 
lamation  Board  and  the  Wyoming  Department  of 
Environmental  Quality  provide  extensive  protection 
of  natural  resources  from  mining  impacts,  including 
geology,  topography,  soils,  vegetation,  wildlife,  and 
water  resources.  Wildlife  is  further  governed  by  the 
Endangered  Species  Act  of  1973,  the  Fish  and 
Wildlife  Coordination  Act  of  1934,  the  Migratory 
Bird  Act,  the  Bald  Eagle  Protection  Act  of  1969, 
and  the  Wild  Free-Roaming  Horse  and  Burro  Act. 

Water  resources  are  specifically  addressed  by 
the  Federal  Water  Pollution  Control  Act  of  1972, 
the  Clean  Water  Act  of  1977,  the  Safe  Drinking 
Water  Act  of  1977,  and 'the  Colorado  River  Basin 
Salinity  Control  Act.  Cultural  and  paleontological  re¬ 
sources  are  protected  through  the  Antiquities  Act  of 
1906,  the  Historic  Sites  Act  of  1935,  the  National 
Historic  Preservation  Act  of  1966,  the  Archaeologi¬ 
cal  and  Historic  Data  Conservation  Act  of  1974,  the 
Archaeological  Resources  Protection  Act  of  1979, 
and  the  Colorado  Antiquities  Act  of  1973.  Mitigation 
of  economic  and  social  impacts  is  the  responsibility 
of  State  and  local  governments.  Large  revenues  to 
that  end  are  provided  by  Section  35  of  the  Mineral 
Leasing  Act  of  1920. 

In  addition,  through  the  land  use  planning  and 
activity  planning  processes,  BLM  has  considered 
the  practicable  means  to  avoid  or  minimize  environ¬ 
mental  harm  resulting  from  the  alternative  leasing 
actions,  above  and  beyond  those  standards  which 
are  already  required  by  existing  regulations  or  laws. 
The  following  mitigation  measures  are  considered 
to  be  real,  committed,  and  legally  enforceable.  The 


general  mitigation  measures  apply  to  all  tracts 
under  all  leasing  alternatives.  The  tract-specific 
measures  apply  only  to  particular  tracts  and  the  al¬ 
ternatives  in  which  they  occur.  Additional  mitigation 
measures,  if  warranted,  may  be  identified  as  a 
result  of  the  EIS  process. 


All  Colorado  and  Wyoming  Tracts 

1.  Cultural  resources: 

a.  Before  undertaking  any  activities  that  may  dis¬ 
turb  the  surface  of  the  leased  lands,  the  lessee 
shall  conduct  a  cultural  resource  intensive  field  in¬ 
ventory  in  a  manner  specified  by  the  authorized  of¬ 
ficer  of  BLM  on  portions  of  the  mining  plan  area 
and  adjacent  areas,  or  exploration  plan  area,  that 
may  be  adversely  affected  by  lease  related  activi¬ 
ties  and  which  were  not  previously  inventoried  at 
such  a  level  of  intensity.  The  inventory  shall  be 
conducted  by  a  qualified  professional  cultural  re¬ 
source  specialist  (i.e.,  archeologist,  historian,  or  his¬ 
torical  architect,  as  appropriate)  approved  by  the 
authorized  officer  of  BLM,  and  a  report  of  the  in¬ 
ventory  and  recommendations  for  protecting  any 
cultural  resources  identified  shall  be  submitted  to 
the  Office  of  Surface  Mining  (OSM)  and  the  author¬ 
ized  officer  of  BLM  (or  only  to  the  BLM  Authorized 
Officer  if  activities  are  associated  with  coal  explora¬ 
tion  outside  an  approved  mining  permit  area).  The 
lessee  shall  undertake  measures,  in  accordance 
with  instructions  from  OSM  (or  the  BLM  Authorized 
Officer  if  activities  are  associated  with  coal  explora¬ 
tion  outside  an  approved  mining  permit  area),  to 
protect  cultural  resources  on  the  leased  land.  The 
lessee  shall  not  commence  the  surface  disturbing 
activities  until  permission  to  proceed  is  given  by 
OSM  (or  the  BLM  Authorized  Officer  if  activities  are 
associated  with  coal  exploration  outside  an  ap¬ 
proved  mining  permit  area). 

b.  The  lessee  shall  protect  all  known  cultural  re¬ 
source  properties  within  the  lease  area  from  lease 
related  activities  until  the  cultural  resource  mitiga¬ 
tion  measures  can  be  implemented  as  part  of  an 
approved  mining  and  reclamation  plan  or  explora¬ 
tion  plan. 

c.  The  cost  of  conducting  the  inventory,  prepar¬ 
ing  reports,  and  carrying  out  mitigation  measures 
shall  be  borne  by  the  lessee. 
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MITIGATION  REQUIREMENTS 


d.  If  cultural  resources  are  discovered  during  op¬ 

erations  under  a  lease,  the  lessee  shall  immediately 
bring  them  to  the  attention  of  OSM  (or  the  BLM  Au¬ 
thorized  Officer  if  activities  are  associated  with  coal 
exploration  outside  an  approved  mining  permit 

area),  or  the  authorized  officer  of  the  surface  man¬ 
aging  agency  if  OSM  or  the  BLM  Authorized  Offi¬ 
cer,  as  appropriate,  is  not  available.  The  lessee 
shall  not  disturb  such  resources  except  as  may  be 
subsequently  authorized  by  OSM  (or  the  BLM  Au¬ 
thorized  Officer  if  activities  are  associated  with  coal 
exploration  outside  an  approved  mining  permit 

area).  Within  two  (2)  working  days  of  notification, 
OSM  (or  the  BLM  Authorized  Officer  if  activities  are 
associated  with  coal  exploration  outside  an  ap¬ 
proved  mining  permit  area)  will  examine  or  have  ex¬ 
amined  any  cultural  resources  discovered  and  will 
determine  if  any  action  may  be  required  to  protect 
or  preserve  such  discoveries.  The  cost  of  data  re¬ 
covery  for  cultural  resources  discovered  during 
lease  operations  shall  be  borne  by  the  surface 
managing  agency  unless  otherwise  specified  by  the 
authorized  officer  of  BLM  or  of  the  surface  manag¬ 
ing  agency  (if  different). 

e.  All  cultural  resources  shall  remain  under  the  ju¬ 
risdiction  of  the  United  States  until  ownership  is  de¬ 
termined  under  applicable  law. 

2.  The  lease  is  subject  to  valid  existing  rights.  Any 
negotiations  for  relocation  or  displacement  are  be¬ 
tween  the  lessee  and  the  existing  right  holder, 
except  such  negotiations  must  be  approved  by  the 
BLM  Authorized  Officer. 

3.  Paleontological  resources: 

a.  Before  undertaking  any  activities  that  may  dis¬ 
turb  the  surface  of  any  leased  lands,  the  lessee 
shall  contact  the  Bureau  of  Land  Management  to 
determine  whether  the  authorized  officer  will  require 
the  lessee  to  conduct  a  paleontological  appraisal  of 
the  mining  plan  and  adjacent  areas,  or  exploration 
plan  areas,  that  may  be  adversely  affected  by  lease 
related  activities.  If  the  authorized  officer  deter¬ 
mines  that  one  is  necessary,  the  paleontological 
appraisal  shall  be  conducted  by  a  qualified  paleon¬ 
tologist  approved  by  the  authorized  officer  of  the 
surface  managing  agency,  using  the  published  lit¬ 
erature  and,  where  appropriate,  field  appraisals  for 
determining  the  possible  existence  of  larger  and 
more  conspicuous  fossils  of  scientific  significance. 
A  report  of  the  appraisal  and  recommendations  for 
protecting  any  larger  and  more  conspicuous  fossils 
of  significant  scientific  interest  on  any  leased  lands 
so  identified  shall  be  submitted  to  the  authorized 
officer  of  the  surface  managing  agency  (BLM  if  the 
surface  is  privately  owned).  When  necessary  to 
protect  and  collect  the  larger  and  more  conspicu¬ 
ous  fossils  of  significant  scientific  interest  on  any 
leased  lands,  the  lessee  shall  undertake  the  meas¬ 


ures  provided  in  the  approval  of  the  mining  and  rec¬ 
lamation  plan  or  exploration  plan. 

b.  The  lessee  shall  not  knowingly  disturb,  alter, 
destroy,  or  take  any  larger  and  more  conspicuous 
fossils  of  significant  scientific  interest  and  shall  pro¬ 
tect  all  such  fossils  in  conformance  with  the  meas¬ 
ures  included  in  the  approval  of  the  mining  and  rec¬ 
lamation  plan  or  exploration  plan. 

c.  The  lessee  shall  immediately  bring  any  such 
fossils  that  might  be  altered  or  destroyed  by  his  op¬ 
eration  to  the  attention  of  OSM  or  the  BLM  AO,  as 
appropriate.  Operations  may  continue  as  long  as 
the  fossil  specimen  or  specimens  would  not  be  se¬ 
riously  damaged  or  destroyed  by  the  activity.  OSM 
or  the  BLM  AO,  as  appropriate,  shall  evaluate  or 
have  evaluated  such  discoveries  brought  to  his  at¬ 
tention  and,  within  five  (5)  working  days,  shall  notify 
the  lessee  what  action  shall  be  taken  with  respect 
to  such  discoveries. 

d.  All  such  fossils  of  significant  scientific  interest 
shall  remain  under  the  jurisdiction  of  the  United 
States  until  ownership  is  determined  under  applica¬ 
ble  law.  Copies  of  all  paleontological  resource  data 
generated  as  a  result  of  any  lease  term  require¬ 
ments  will  be  provided  to  OSM  or  the  BLM  AO,  as 
appropriate. 

e.  The  cost  of  any  required  salvage  of  such  fos¬ 
sils  shall  be  borne  by  the  United  States. 

f.  These  conditions  apply  to  all  such  fossils  of 
significant  scientific  interest  discovered  within  any 
lease  whether  discovered  in  the  overburden,  or 
coal  seam  or  seams. 


All  Wyoming  Tracts 

1.  The  lessee  will  be  required  to  monitor  and  inven¬ 
tory  the  lease  area  for  establishment  of  potential 
black-footed  ferret  habitat  (i.e.  prairie  dog  towns) 
and,  if  any  such  habitat  is  found,  to  conduct  ferret 
inventories,  all  in  accordance  with  the  guidelines 
below.  In  the  event  that  ferret  occurrence  is  identi¬ 
fied,  the  lessee  will  be  required  to  adhere  to  any 
suggested  modifications  in  the  mining  operation 
provided  by  the  Fish  and  Wildlife  Service  and  the 
BLM. 

The  following  Black-Footed  Ferret  Inventory  Guide¬ 
lines  will  be  followed.  Proposed  developments  such 
as  coal  lease  lands,  power  plant  sites,  well  fields, 
dam  sites,  and  other  major,  block-type  develop¬ 
ments  should  be  surveyed  for  prairie  dogs  before 
the  project  is  approved.  If  prairie  dogs  are  found  on 
the  proposed  site,  colonies  should  be  mapped  on 
topographic  maps  and  each  colony  surveyed  using 
recommended  Black-Footed  Ferret  Survey  Proce- 
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dures.  Ferret  searches  should  be  scheduled  as 
close  to  actual  construction  as  is  reasonable  to 
minimize  the  possibility  of  missing  ferrets  that  might 
move  onto  the  area  during  the  period  between 
completion  of  surveys  and  the  start  of  construction. 
Where  project  disturbance  takes  place  over  a  long 
period  of  time,  such  as  on  a  coal  site,  additional 
surveys  for  black-footed  ferrets  are  recommended. 

2.  The  lessee  must  protect  all  survey  monuments, 
witness  corners,  reference  monuments,  and  bear¬ 
ing  trees  against  destruction,  obliteration,  or 
damage  during  operations  on  the  lease  areas.  If 
any  monuments,  corners,  or  accessories  are  de¬ 
stroyed,  obliterated,  or  damaged  by  this  operation, 
the  lessee  will  hire  an  appropriate  county  surveyor 
or  registered  land  surveyor  to  reestablish  or  restore 
them  at  the  same  locations.  Surveying  procedures 
must  be  carried  out  in  accordance  with  the  Manual 
of  Surveying  Instruction  for  the  Survey  of  Public 
Lands  of  the  United  States,  and  the  surveyor  will 
record  the  survey  in  the  appropriate  county  records 
and  send  a  copy  to  the  authorized  officer. 


Indian  Springs,  Atlantic  Rim,  Northeast 
Cow  Creek,  Corral  Canyon,  and  Wild 
Horse  Draw  Tracts 


1.  The  lessee  shall  prepare  and  submit  to  BLM, 
concurrently  with  the  filing  of  a  permit  application 
package,  a  hydrologic  mitigation  study,  which  in¬ 
cludes  a  factual  statement  of  the  following: 

a.  Identification  of  all  affected  surface  water, 
water  table  (unconfined),  and  artesian  (confined) 
waters,  including  the  location  and  direction  of 
movement  of  all  groundwater. 

b.  Appropriate  characteristics  of  the  waters, 
which  might  include  yield  or  flow;  conductance;  pH; 
temperature;  alkalinity;  total  dissolved  solids;  dis¬ 
solved  amounts  of  such  elements  as  sulfates, 
chlorides,  barium,  cadmium,  copper,  iron,  lead,  ra¬ 
dioactive  materials,  etc;  turbidity;  and  total  dis¬ 
solved  oxygen. 

c.  Identification  of  development  activities  that 
would  affect  the  above  waters  and  the  probable 
impact  to  such  waters  from  each  activity. 

d.  A  discussion  of  the  interrelationships  between 
surface  and  groundwater  in  the  project  area  and 
the  likely  effects  to  this  relationship  of  developing 
the  Federal  coal. 

e.  Identification  of  proposed  mitigation  measures 
to  reduce  the  impacts  identified  in  (c)  above. 

f.  Identification  of  impacts  to  waters  and  related 
elements  of  the  environment  (e.g.,  aquatic  life,  wild¬ 


life  habitat,  agricultural  lands,  etc.)  that  cannot  be 
mitigated. 

g.  A  plan  for  monitoring  surface  and  groundwater 
conditions  in  the  project  area  and  downstream  from 
the  project.  The  water  quality  standards  of  the  Wy¬ 
oming  Department  of  Environmental  Quality  and 
the  U.S.  Public  Health  Service  shall  be  used  where 
applicable. 

2.  In  order  to  protect  nesting  eagles,  prairie  falcons, 
and  ferruginous  hawks  and  their  associated  buffer 
zones  (i.e.,  pertinent  to  application  of  coal  unsuita¬ 
bility  criteria  numbers  11,  13,  and  14),  no  surface 
coal  mining  operations  will  be  allowed  on  such 
lands.  Any  exceptions  (if  granted)  for  support  facili¬ 
ties  (e.g.,  telephone  lines,  powerlines,  pipelines, 
surface  facilities,  etc.)  will  require  that  no  surface 
disturbing  activities  are  to  take  place  in  such  areas 
during  breeding  and  nesting  seasons  (March  15  - 
July  15).  In  addition,  such  exceptions  will  be  subject 
to  restrictive  placement  and  type  or  design  of  facili¬ 
ties,  seasonal  occupancy,  etc.  and  may  be  allowed 
only  with  prior  written  permission  of  the  authorized 
officer.  Since  these  and  other  bird  species  (i.e.,  per¬ 
tinent  to  coal  unsuitability  criteria  numbers  11,  12, 
13,  and  14)  may  move  onto  or  off  a  given  area  or 
elsewhere  in  the  project  area,  their  activities  must 
be  monitored  to  determine  changing  protection  re¬ 
quirements. 

3.  Recovery  of  wildlife  habitat  on  the  project  area 
shall  be  required.  The  lessee  will  be  required  to 
mitigate  habitat  loss  because  of  surface  coal  mining 
operations  in  the  project  area.  Mitigation  methods 
may  require  the  lessee  to  employ  techniques  for 
wildlife  forage  manipulation  or  intensive  wildlife 
habitat  management.  Habitat  recovery  may  not  be 
completely  feasible  in  the  project  area;  therefore, 
recovery  or  replacement  may  be  accomplished  on 
lands  made  available  through  the  surface  manage¬ 
ment  agency,  the  states,  or  the  lessee  outside  the 
project  area  in  combination  with  recovery  and  re¬ 
placement  methods  on  suitable  lands  within  the 
project  area.  In  regard  to  the  above,  the  lessee 
shall  be  required  to  develop  a  habitat  recovery  and 
replacement  plan  designed  to  protect  and/or  en¬ 
hance  wildlife  habitat.  This  plan  shall  be  prepared 
before  mining  plan  approval  and  shall  be  prepared 
in  consultation  with  and  subject  to  approval  by 
BLM,  U.S.  Fish  and  Wildlife  Service,  OSM  and  the 
state  of  Wyoming.  The  habitat  recovery  and  re¬ 
placement  plan  shall  include,  but  is  not  limited  to: 

a.  A  detailed  description  of  the  methods  selected 
by  the  lessee  to  mitigate  habitat  loss,  together  with 
a  comparative  analysis  of  alternate  methods  which 
were  considered  and  rejected  by  the  lessee  and 
the  rationale  for  the  decision  to  select  the  proposed 
methods.  The  replacement  may  include,  but  is  not 
limited  to  the  following  techniques: 
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(1)  Increasing  the  quantity  and  quality  of  forage 
available  to  wildlife 

(2)  The  acquisition  of  wildlife  crucial  habitats 

(3)  Manipulation  of  wildlife  habitat  for  selected 
wildlife  species 

(4)  Recovery,  replacement,  or  protection  of  im¬ 
portant  wildlife  habitat  by  selected  methods  (e.g., 
modifying  or  eliminating  fencing,  etc.) 

(5)  Wildlife  watering  developments 

b.  A  timetable  giving  the  periods  of  time  that  will 
be  required  to  accomplish  the  habitat  recovery  or 
replacement  plan  and  showing  how  this  timetable 
relates  to  the  overall  mining  plan. 

c.  An  evaluation  of  the  final  plan  by  the  state  of 
Wyoming.  The  state  will  comment  on  the  methods 
selected  and  the  techniques  to  be  employed  by  the 
lessee  and  may  recommend  alternate  recovery  or 
replacement  methods.  If  the  state  has  recommend¬ 
ed  alternate  methods,  the  lessee  shall  consider  the 
state’s  recommendations  and,  if  the  lessee  rejects 
the  state’s  recommendations,  the  lessee  shall  indi¬ 
cate  its  reasons  as  required  by  provision  2  above.  If 
no  state  comment  is  included  in  the  plan,  the 
lessee  shall  verify  its  consultation  with  the  state 
and  the  plan  may  be  considered  without  state  com¬ 
ment. 

d.  A  habitat  analysis  of  the  lease  area  and  those 
areas  considered  for  off-site  mitigation  that  identi¬ 
fies: 

(1)  Distribution  of  important  wildlife  species 
(game,  nongame,  sensitive  species,  species  of 
high  Federal  interest,  and  threatened  and  endan¬ 
gered  species) 

(2)  Distribution  of  important  standard  habitat 
types 


Atlantic  Rim  Tract 


In  conducting  the  coal  unsuitability  review  for  the 
project  area,  portions  of  the  Separation  Creek  and 
Muddy  Creek  drainages  passing  through  or  near 
the  project  area  were  identified  as  possible  alluvial 
valley  floor  areas  (coal  unsuitability  criterion  number 
19).  These  identified  possible  alluvial  valley  floor 
areas,  or  other  areas  near  them  where  the  pro¬ 
posed  coal  mining  could  interrupt  or  intercept  water 
flow  to  farming  areas  along  the  drainages,  may  only 
be  mined  subject  to  mitigation  measures  for  alluvial 
valley  floor  protection  that  are  made  a  part  of  an 
approved  mine  plan.  Determination  of  alluvial  valley 
floor  areas  and  mitigation  measures  (if  possible)  is 
usually  made  by  the  state  of  Wyoming  at  the  mining 
plan  approval  and  mine  permitting  stage. 


Corral  Canyon  Tract 

1.  A  Class  III  cultural  resource  inventory  has  been 
conducted  on  the  Corral  Canyon  Tract.  One  cultural 
resource  site,  48CR256,  has  been  formally  deter¬ 
mined  eligible  for  listing  on  the  National  Register  of 
Historic  Places.  The  consultation  process  required 
by  36  CFR  800  under  the  National  Historic  Preser¬ 
vation  Act  of  1966,  as  amended,  has  been  com¬ 
pleted  for  this  cultural  resource.  A  mitigation  plan 
has  been  developed  through  this  consultation  proc¬ 
ess  to  adequately  mitigate  the  adverse  effect  to 
this  site  from  the  proposed  action.  The  lessee  shall 
conduct  a  data  recovery  mitigation  program  at  site 
48CR256  in  accordance  with  the  approved  mitiga¬ 
tion  plan  on  file  at  the  Rawlins  BLM  District  Office; 
the  Advisory  Council  on  Historic  Preservation, 
Western  Division  of  Project  Review;  Wyoming  De¬ 
partment  of  Environmental  Quality;  and  Wyoming 
State  Historic  Preservation  Office.  Should  the 
lessee  choose  to  implement  an  alternative  mitiga¬ 
tion  plan  for  this  site,  review  and  concurrence  of 
the  proposed  alternative  plan  will  be  required  by 
the  above  listed  agencies. 

2.  Any  proposals  of  the  lessee  to  construct  or  con¬ 
duct  mining  related  surface  facilities  or  activities  on 
Federal  coal  lands  within  the  Corral  Canyon  area 
that  are  within  a  crucial  deer  winter  range  or  within 
a  one-quarter  mile  radius  from  the  center  of  sage 
grouse  strutting/nesting  complexes  are  subject  to 
stipulations  for  specific  placement,  design,  and  type 
of  facilities  and  to  seasonal  occupancy  restrictions. 
Such  determinations  will  be  made  by  the  BLM  au¬ 
thorized  officer  on  the  lessee’s  submission  of  any 
such  proposals  on  such  areas  on  a  case-by-case 
basis.  The  lessee  should  understand  that  such 
facilities  or  activities  may  not  be  allowable  in  a 
given  situation  or  area.  The  area  on  the  tract  of 
most  concern  is  along  the  upper  half  of  Coal  Creek 
Rim  in  Section  14,  T.  24  N.,  R.  86  W. 


Indian  Springs  and  Northeast  Cow 
Creek  Tracts 


In  accordance  with  state  law  and  regulation,  the 
permit  application  package  submittal  shall  include  a 
detailed  description  of  the  effects  of  possible  mined 
land  subsidence  and  faulting.  This  must  include  the 
proposed  measures  to  be  taken  to  prevent  or  mini¬ 
mize  the  effects  of  subsidence  and  faulting  and 
procedures  that  will  be  taken  in  terms  of  backfilling, 
grading,  contouring,  etc.,  in  the  event  any  subsi¬ 
dence  or  faulting  occur. 
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Indian  Springs  Tract 

1.  Any  Federal  coal  recovered  from  the  Indian 
Springs  Tract  will  be  recovered  by  in  situ  mining 
methods  only. 

2.  The  lessee  shall  submit  for  approval  to  the  BLM, 
U.S.  Fish  and  Wildlife  Service  (USFWS),  OSM,  and 
state  of  Wyoming  a  habitat  recovery  and  replace¬ 
ment  plan  for  protection  or  enhancement  of  ferru¬ 
ginous  hawk  populations  affected  by  habitat  loss  or 
displacement  for  present  or  historical  habitat.  The 
habitat  recovery  and  replacement  plan  shall  be  de¬ 
veloped  in  consultation  with  the  BLM,  OSM,  state 
of  Wyoming,  and  USFWS.  The  habitat  recovery  and 
replacement  plan  may  be  submitted  before  or  con¬ 
currently  with  the  filing  of  the  permit  application 
package.  However,  because  serious  impacts  can 
result  from  an  inadequate  plan,  the  BLM,  OSM, 
state  of  Wyoming,  and  USFWS  will  be  allowed  a 
minimum  of  120  days  to  review  the  habitat  recovery 
and  replacement  plan  and  to  resolve  any  conflicts 
or  problem  areas  in  the  plan.  Close  coordination 
with  the  BLM,  OSM,  state  of  Wyoming,  and  USFWS 
during  development  of  the  plan  will  minimize  the 
time  needed  for  review  and  concurrence. 

The  final  habitat  recovery  and  replacement  plan 
shall  indicate  the  methods  to  be  employed  by  the 
lessee  that  will  ensure  that  ferruginous  hawk  pro¬ 
ductivity  and  species  diversity  will  not  decline  in  the 
area. 


Northeast  Cow  Creek  Tract 


Any  Federal  coal  mined  from  the  Northeast  Cow 
Creek  Tract  will  be  recovered  by  subsurface  mining 
methods  only. 


Winton  Tract 


The  lessee  will  protect  existing  raptor  nests  and 
their  buffer  zones  within  the  tract  as  well  as  migra¬ 
tory  bird  habitat  pertinent  to  application  of  coal  un¬ 
suitability  criteria  11,  12,  13,  and  14.  Any  excep¬ 
tions  granted  for  support  facilities  (e.g.  telephone 
lines,  powerlines,  ventilation  shafts,  etc.)  will  be 
subject  to  restrictive  placement  and  type  of  design 
of  facilities,  seasonal  occupany,  etc.,  and  may  be 
allowed  only  with  prior  written  permission  of  the  au¬ 
thorized  officer. 


All  Colorado  Tracts 


1.  The  lessee  shall  be  required  to  mitigate  for 
pronghorn  antelope,  mule  deer,  elk,  sharp-tailed 
grouse,  and  sage  grouse  habitat  loss  and  the  resul¬ 
tant  loss  or  displacement  of  this  species,  as  a  key 
indicator  species,  due  to  coal  mining  operations. 
The  lessee  shall  be  required  to  submit  for  approval 
to  the  Authorized  Officer  a  habitat  recovery  and  re¬ 
placement  plan  for  protection  or  enhancement  of 
the  pronghorn  antelope,  mule  deer,  elk,  and  sharp¬ 
tailed  and  sage  grouse  populations  affected  by 
habitat  loss  or  displacement  from  historic  habitat. 

The  habitat  recovery  and  replacement  plan  shall  be 
developed  in  consultation  with  the  Authorized  Offi¬ 
cer,  the  Office  of  Surface  Mining,  and  the  Colorado 
Division  of  Wildlife  (CDOW)  based  on  estimates  of 
lost  and  disturbed  habitat  as  described  in  the  Site- 
Specific  Analysis  for  each  tract  and  the  Green 
River-Hams  Fork  Round  II  EIS.  If  the  mine  plan 
submitted  by  the  lessee  indicates  figures  different 
from  the  lost  habitat  estimates  used  in  these  docu¬ 
ments  as  to  quality  and  quantity  of  habitat  lost  or 
disturbed,  mitigation  alternatives  shall  be  recalculat¬ 
ed  based  upon  revised  data  contained  in  the  mininq 
plan. 

The  final  habitat  recovery  and  replacement  plan 
shall  indicate  the  methods  to  be  employed  by  the 
lessee  which  will  ensure  that  the  carrying  capacity 
of  the  recovered  or  replaced  land  has  the  capacity 
to  support  this  indicator  species  as  agreed  upon  by 
the  Authorized  Officer  and  CDOW. 

Mitigation  methods  may  require  the  lessee  to 
employ  techniques  for  wildlife  range  manipulation 
or  intensive  wildlife  range  management.  Habitat  re¬ 
covery  may  not  be  completely  feasible  in  the  permit 
area;  therefore,  recovery  or  replacement  may  be 
accomplished  on  lands  made  available  through  the 
surface  management  agency,  the  state,  or  the 
lessee  outside  the  permit  area  in  combination  with 
recovery  and  replacement  methods  on  suitable 
lands  within  the  permit  area. 

The  habitat  recovery  and  replacement  plan  shall  in¬ 
clude  the  following: 

a.  A  habitat  analysis  of  the  permit  area  which: 

(1)  Identifies  the  above  species  which  occupy 

the  permit  area 

(2)  Includes  an  analysis  of  the  quality  or  carry¬ 
ing  capacity  of  the  habitat  of  this  species 

b.  A  detailed  description  of  the  methods  selected 
by  the  lessee  to  mitigate  habitat  loss,  together  with 
a  comparative  analysis  of  alternate  methods  which 
were  considered  and  rejected  by  the  lessee  and 
the  rationale  for  the  decision  to  select  the  proposed 
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methods.  The  methods  utilized  by  the  lessee  for  re¬ 
covery  and  replacement  may  include,  but  are  not 
limited  to,  the  following  techniques: 

(1)  Increasing  the  quantity  and  quality  of  forage 
available  to  wildlife 

(2)  Acquiring  critical  wildlife  habitats 

(3)  Utilizing  mechanical  manipulation  of  low 
quality  wildlife  habitat  to  increase  its  carrying  ca¬ 
pacity  for  selected  wildlife  species 

(4)  Using  selected  fencing  for  recovery,  re¬ 
placement,  or  protection  of  important  wildlife 
habitat 

c.  A  timetable  giving  the  periods  of  time  which 
will  be  required  to  accomplish  the  habitat  recovery 
or  replacement  plan  and  showing  how  this  timeta¬ 
ble  relates  to  the  overall  mining  plan. 

d.  An  evaluation  of  the  final  plan  by  CDOW. 
CDOW  shall  comment  on  the  methods  selected 
and  the  techniques  to  be  employed  by  the  lessee 
and  may  recommend  alternate  recovery  or  replace¬ 
ment  methods.  If  CDOW  has  recommended  an  al¬ 
ternate  method,  the  lessee  shall  consider  CDOW’s 
recommendation  and,  if  the  lessee  rejects  CDOW’s 
plan,  the  lessee  shall  indicate  its  reasons  as  re¬ 
quired  by  provision  2  above.  If  no  CDOW  comment 
is  included  in  the  plan,  the  lessee  shall  verify  its 
consultation  with  CDOW  and  the  plan  may  be  con¬ 
sidered  without  CDOW  comment. 

2.  The  lessee  shall  grant  public  access  to  public 
land  adjacent  to  the  lease  by  means  of  existing 
roads,  trails,  or  ways.  If  the  lessee  must  destroy  or 
obstruct  an  existing  route,  the  lessee  shall  provide 
an  alternate  route  of  equal  quality.  Public  lands 
within  the  lease  area  and  roads,  trails,  and  ways 
constructed  by  the  lessee  shall  be  made  accessible 
to  the  public  unless  such  access  would  interfere 
with  mining  operations  or  create  a  safety  hazard. 
Limiting  access  within  one-half  mile  of  buildings  and 
work  areas  should  be  adequate  for  this  purpose. 
Any  additional  limitation  must  be  approved  by  BLM. 


Middle  Creek,  Lay  Creek,  Horse  Gulch, 
Peck  Gulch,  Fish  Creek,  and  Williams 
Fork  Mountain  Tracts 


Flood  plains  identified  below  are  protected  by  the 
following  stipulation:  No  surface  occupancy  or  sur¬ 
face  disturbance  related  to  mining  activity  will  be  al¬ 
lowed. 

In  Middle  Creek  Tract,  Trout  and  Little  Middle 
creeks:  those  areas  inundated  by  the  100-year 
flood  peak  stage  in  and  paralleling  the  mainstream 
bottoms,  and  those  areas  encompassing  200  feet 


adjacent  to  each  bank  of  the  mainstream  channels: 
in  Trout  Creek  in  T.  4  N.,  R.  86  W.,  sec.  28;  and  in 
Little  Middle  Creek  in  T.  4  N.,  R.  86  W.,  sec.  20  and 
28  (calculated  from  data  in  USGS,  1982). 

In  Lay  Creek  Tract,  Lay  Creek  and  Bord  Gulch: 
those  areas  inundated  by  the  100-year  flood  peak 
stage  (1,700  cfs)  in  and  paralleling  the  mainstream 
bottoms,  and  those  areas  200  feet  adjacent  to 
each  bank  of  the  mainstream  channels:  in  Lay 
Creek,  sec.  21,  lots  5  to  8,  and  sec.  22,  N1/2SW1/ 
4SW1/4;  T.  8  N.,  R.  93  W.,  sec.  32,  lots  1,  4,  6,  10, 
and  15;  and  in  Bord  Gulch,  sec.  20,  lot  2;  T.  8  N., 
R.  93  W.,  sec.  29,  lots  1  and  10. 

In  Horse  Gulch  Tract,  Horse,  Sand  Spring  and  Fuhr 
Gulch:  those  areas  inundated  by  the  100-year  flood 
peak  stage  in  and  paralleling  the  mainstream  bot¬ 
toms  and  those  areas  encompassing  300  feet  adja¬ 
cent  to  each  bank  of  the  mainstream  channels:  in 
Horse  Gulch  in  T.  6  N.,  R.  93  W.,  sec.  14  and  15;  in 
Sand  Spring  Gulch  in  T.  6  N.,  R.  93  W.,  sec.  24  and 
25;  and  in  Fuhr  Gulch  in  T.  6  N.,  R.  93  W,  sec.  29 
and  32. 

In  Peck  Gulch  Tract,  Spring  and  Peck  gulches: 
those  areas  inundated  by  the  100-year  flood  peak 
stage  in  and  paralleling  the  mainstream  bottoms 
and  those  areas  encompassing  100  feet  adjacent 
to  each  bank  of  the  mainstream  channels:  in  Peck 
Gulch  in  T.  5  N.,  R.  90  W.,  sec.  13;  and  in  Spring 
Gulch  in  T.  5  N.,  R.  90  W,  sec.  11  and  12. 

In  Fish  Creek  Tract,  those  areas  inundated  by  the 
100-year  flood  peak  stage  in  and  paralleling  the 
mainstream  bottoms  and  those  areas  encompass¬ 
ing  300  feet  adjacent  to  each  bank  of  the  main¬ 
stream  channels:  in  Fish  Creek  in  T.  5  N.,  R.  87  W., 
sec.  36,  NW1/4NW1/4NW1/4,  and  in  T.  5  N„  R. 
87  W.,  sec.  34,  the  entire  length  of  Fish  Creek  in 
the  southeast  corner. 

In  Williams  Fork  Mountain  Tract,  Jeffway  and 
Spring  Gulches:  in  and  paralleling  the  mainstream 
bottoms  and  those  areas  encompassing  100  feet 
adjacent  to  each  bank  of  the  main  stream  chan¬ 
nels;  in  East  Fork  Jeffway  Gulch  in  T.  5  N.,  R.  90 
W.,  sec.  2,  3,  and  10;  in  Main  Fork  Jeffway  Gulch, 
in  T.  5  N.,  R.  90  W.,  sec.  3,  4,  and  9;  and  Spring 
Gulch,  T.  5  N„  R.  90  W,  sec.  2,  11,  12,  and  14. 


Horse  Gulch,  Bell  Rock,  lies  Mountain, 
Middle  Creek,  and  Prairie  Dog  Tracts 

1.  All  tracts  which  affect  powersite  withdrawals 
shall  have  the  following  stipulation  incorporated  into 
the  lease: 

a.  If  any  of  the  land  covered  by  this  lease  or 
permit  was,  on  the  date  the  lease  or  permit  applica- 
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tion  or  offer  was  filed,  within  a  powersite  classifica¬ 
tion,  reservation,  or  project  on  which  an  application 
for  a  license  or  preliminary  permit  is  pending  before 
the  Federal  Power  Commission  or  on  which  an  ef¬ 
fective  license  or  preliminary  permit  had  been 
issued  by  the  Federal  Power  Commission  under  the 
Federal  Power  Act,  or  on  which  an  authorized 
power  project  (other  than  one  owned  or  operated 
by  the  Federal  Government)  had  been  constructed, 
the  United  States,  its  permittees  or  licensees  shall 
have  the  prior  right  to  use  such  land  for  purposes 
of  power  development  so  applied  for,  licensed,  per¬ 
mitted,  or  authorized  and  no  compensation  shall 
accrue  to  the  mineral  lessee  or  permittee  for  loss 
of  prospective  profits  or  for  damages  to  improve¬ 
ments  or  workings,  or  for  additional  expense 
caused  the  mineral  lessee  as  a  result  of  the  taking 
of  said  land  for  power  development  purposes.  It  is 
agreed,  however,  that  where  the  mineral  lessee  or 
permittee  can  make  adjustments  of  his  improve¬ 
ments  to  avoid  undue  interference  with  power  de¬ 
velopment,  he  will  be  permitted  to  do  so  at  his  own 
expense.  Furthermore,  occupancy  and  use  of  the 
land  by  the  mineral  lessee  or  permittee  shall  be 
subject  to  such  reasonable  conditions  with  respect 
to  the  use  of  the  land  as  may  be  prescribed  by  the 
Federal  Power  Commission  for  the  protection  of 
any  improvements  and  workings  constructed  there¬ 
on  for  power  development. 

b.  If  any  of  the  land  covered  by  this  lease  or 
permit  is  on  the  date  of  the  lease  or  permit  within  a 
powersite  classification  or  reservation  which  is  not 
governed  by  the  preceding  paragraph,  the  lease  or 
permit  is  subject  to  the  express  condition  that  oper¬ 
ations  under  it  shall  be  so  conducted  as  not  to  in¬ 
terfere  with  the  administration  and  use  of  the  land 
for  powersite  purposes  to  a  greater  extent  than 
may  be  determined  by  the  Secretary  of  the  Interior 
to  be  necessary  for  the  most  beneficial  use  of  the 
land.  In  any  case,  it  is  agreed  that  where  the  miner¬ 
al  lessee  or  permittee  can  make  adjustments  to 
avoid  undue  interference  with  power  development, 
he  will  be  permitted  to  do  so  at  his  own  expense. 


Prairie  Dog  Tract 

1.  To  protect  nesting  golden  eagles  and  ferruginous 
hawks,  no  surface  occupancy  will  be  allowed  at  any 
time  and  no  activity  will  be  allowed  between  Febru¬ 
ary  1  and  July  31  annually  in  the  following  areas: 
T.  3  N„  R.  100  W„ 

sec.  30,  N1/2NE1/4,  NW1/4,  N1/2SW1/4, 

NW1/4SE1/4,  and  N1/2SW1/4SE1/4 
T.  3  N„  R.  101  W., 

sec.  19,  NE1/4,  SW1/4,  W1/2SE1/4,  and  El/ 
2SE1/4 
sec.  20,  all 


sec.  21,  W1/2  and  W1/2E1/2 
sec.  25,  NE  diagonal 
T.  3  N„  R.  102  W., 
sec.  24,  SE1/4SE1/4 

sec.  25,  NE1/4NE1/4  and  NE1/4SE1/4NE1/4 

2.  To  protect  sage  grouse  strutting  grounds,  no  sur¬ 
face  occupancy  will  be  allowed  at  any  time  and  no 
activity  will  be  allowed  between  March  1  and  May 
30  annually  in  the  following  area: 

T.  3  N.,  R.  100  W„ 

sec.  30,  SE1/4SW1/4  and  SW1/4SE1/4 
sec.  31,  NW1/4NE1/4  and  NE1/4NW1/4 

3.  To  protect  wintering  bald  eagles,  no  activity  be¬ 
tween  October  15  and  April  15  annually  will  be  al¬ 
lowed  in  the  following  areas: 

T.  2  N.,  R.  100  W., 
sec.  6,  S1/2S1/2 
T.  2  N.,  R.  101  W., 
sec.  1,  S1/2S1/2SE1/4 


Rattlesnake  Mesa 


To  protect  nesting  golden  eagles,  no  surface  occu- 
pany  will  be  allowed  at  any  time  and  no  activity  will 
be  allowed  between  February  1  and  July  31  annual¬ 
ly  on  the  following  lands: 

T.  2  N.,  R.  93  W., 
sec.  19,  SE1/4SE1/4 

sec.  30,  S1/2NW1/4NE1/4SE1/4,  SW1/4NE1/ 
4SE1/4,  SE1/4NE1/4SE1/4,  S1/2NE1/ 

4NW1/4SE1/4,  SW1/4NW1/4SE1/4,  SE1/ 

4NW1/4SE1/4,  SW1/4SE1/4,  and  SE1/4SE1/ 
4 

sec.  31,  NE1/4,  E1/2SE1/4,  and  NW1/4SE1/4 
sec.  32,  SW1/4NW1/4,  W1/2NW1/4SE1/ 

4NW1/4,  W1/2SW1/4SE1/4NW1/4,  N1/ 

2NE1/4NW1/4SW1/4,  SW1  /4NE1  /4NW1  / 
4SW1/4,  NW1/4NW1/4SW1/4,  SW1/4NW1/ 
4SW1/4,  and  W1/2SE1/4NW1/4SW1/4 


lies  Mountain 


To  protect  nesting  golden  eagles,  no  surface  occu- 
pany  will  be  allowed  at  any  time  and  no  activity  will 
be  allowed  between  February  1  and  July  31  annual¬ 
ly  in  the  following  areas: 

T.  5N„  R.  92  W„ 
sec.  23,  W1/2SE1/4 


283 


MITIGATION  REQUIREMENTS 


Fish  Creek  Tract 


1.  To  protect  nesting  golden  eagles,  no  surface  oc¬ 
cupancy  will  be  allowed  at  any  time  and  no  activity 
will  be  allowed  between  February  1  and  July  31  an¬ 
nually  in  the  following  areas: 

T.  4  N.,  R.  87  W., 
sec.  12,  SE1/4  and  SE1/4NE1/4 
sec.  13,  N1/2NE1/4 
T.  4  N„  R.  86  W., 
sec.  7,  lots  7,  8,  13,  and  14 
sec.  18,  lot  4 

2.  One  alluvial  valley  floor  will  be  protected  from 
disturbance  related  to  coal  mining.  The  following 
stipulation  will  apply  to  the  area  described  below: 
No  surface  occupancy  or  surface  disturbance  relat¬ 
ed  to  coal  mining  activity  will  be  allowed.  Fish 
Creek  is  delineated  as  follows:  those  areas  in  and 
paralleling  the  mainstream  bottoms  and  those 
areas  encompassing  300  feet  adjacent  to  each 
bank  of  the  mainstream  channels,  in  Fish  Creek  in 
T.  5  N„  R.  87  W„  sec.  36,  NW1/4NW1/4NW1/4, 
and  in  T.  5  N.,  R.  87  W.,  sec.  34,  the  entire  length 
of  Fish  Creek  in  the  southeast  corner. 

3.  No  surface  occupancy  or  other  surface  disturbing 
activities  will  be  allowed  at  any  time  in  the  following 
area: 

T.  5N„  R.  87  W„  6th  PM, 
sec.  25,  lots  1,  2,  3,  and  4 


Bell  Rock  Tract 


1.  To  protect  nesting  golden  eagles,  no  surface  oc¬ 
cupancy  will  be  allowed  at  any  time  and  no  activity 
will  be  allowed  between  February  1  and  July  31  an¬ 
nually  in  the  following  areas: 

T.  6  N.,  R.  91  W., 
sec.  31,  lot  9 
T.  6  N.,  R.  92  W., 
sec.  25,  Lot  1,  S1/2NE1/4 

2.  To  protect  wintering  bald  eagles,  no  surface  oc¬ 
cupancy  will  be  allowed  at  any  time  and  no  activity 
will  be  allowed  between  November  1  and  April  15 
annually  in  the  following  areas: 


T.  6  N.,  R.  91  W., 
sec.  19,  lots  6  and  7 
sec.  30,  lots  5,  6,  and  8 
sec.  31,  lot  9 
T.  6  N.,  R.  92  W., 
sec.  25,  NE1/4 


Williams  Fork  Mountain  Tract 

To  protect  nesting  golden  eagles  and  prairie  fal¬ 
cons,  no  surface  occupancy  will  be  allowed  at  any 
time  and  no  activity  will  be  allowed  between  Febru¬ 
ary  1  and  July  31  annually  in  the  following  areas: 
T.  5  N.,  R.  90  W., 
sec.  9,  lot  3 
sec.  14,  lots  3  and  4 


Lay  Creek  Tract 

1.  To  protect  sage  grouse  strutting  grounds,  no  sur¬ 
face  occupancy  will  be  allowed  at  any  time,  and  no 
activity  will  be  allowed  between  March  1  and  May 
31  annually  in  the  following  area: 

T.  8  N„  R.  94  W„ 
sec.  25,  N1/2SE1/4 

2.  To  protect  golden  eagle  nests,  no  surface  occu¬ 
pancy  will  be  allowed  at  any  time,  and  no  activity 
will  be  allowed  between  February  1  and  July  31  an¬ 
nually  on  the  following  areas: 

T.  7  N.,  R.  94  W., 

sec.  2,  S1/2SW1/4,  W1/2SE1/4,  SW1/4NE1/4, 
W1/2SE1/4NE1/4,  and  W1/2E1/2SE1/4 
sec.  3,  lot  8,  E1/2SE1/4SE1/4,  SW1/4NW1/4, 
W1/2SW1/4,  W1/2SE1/4NW1/4,  and  W1/ 
2E1/2SW1/4 

sec.  4,  lot  5,  S1/2N1/2,  E1/2E1/2SW1/4,  and 
SE1/4 

T.  8  N.,  R.  92  W., 
sec.  31,  lot  5 
T.  8  N.,  R.  93  W., 
sec.  32,  lot  1 
T.  8  N.,  R.  94  W., 

sec.  33,  SW1/4,  W1/2SE1/4,  and  W1/2E1/ 
2SE1/4 
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ACID  MINE  DRAINAGE.  Any  acid  water  which  drains  off,  flows 
on,  or  has  drained  or  flowed  off  any  area  of  land  affected  by 
mining. 

ACRE-FOOT.  The  volume  of  water  (43,560  cubic  feet)  required 
to  cover  1  acre  to  a  depth  of  1  foot. 

ACTIVITY  DAY.  Participation  in  a  recreation  activity  by  one 
person  for  any  period  of  a  day;  actual  visits. 

AD  VALOREM.  In  proportion  to  the  value.  Ad  valorem  taxes  are 
based  on  property  or  other  values. 

AIR  BASINS.  Areas  in  which  weak  dispersion  conditions  result 
from  the  effects  of  obstructions  on  the  normal  wind  flow 
pattern.  These  obstructions  consist  of  elevated  topographic 
features,  such  as  mountain  ranges  or  canyon  walls. 

ALLUVIAL.  Pertaining  to  or  composed  of  any  sediment  deposit¬ 
ed  by  flowing  water;  for  example,  in  a  river  bed. 

ALLUVIAL  VALLEY  FLOOR.  Valley  that  is  filled  up  with  allu¬ 
vium  (sediments  that  have  been  transported  by  water). 

ALLUVIUM.  Gravel,  sand,  silt,  clay,  or  similar  detrital  material 
deposited  or  moved  by  running  water;  alluvium  is  unconsoli¬ 
dated. 

AMBIENT  AIR  QUALITY.  The  state  of  the  atmosphere  at 
ground  level  as  defined  by  the  range  of  measured  and/or 
predicted  ambient  concentrations  of  all  significant  pollutants 
for  all  averaging  periods  of  interest. 

ANGLE  OF  DIP.  The  angle  an  inclined  stratum  makes  with  the 
horizontal  (see  dip). 

ANOMIE.  Formlessness.  At  the  community  level,  the  sense  of  a 
coherent  and  meaningfully  integrated  set  of  behavioral  ex¬ 
pectations  by  large  numbers  of  citizens  has  been  lost:  i.e., 
people  in  the  town  no  longer  know  ‘what  to  expect1  from 
other  people  or  from  the  community  institutions.  At  the  indi¬ 
vidual  level,  a  person  feels  confused  about  what  is  expect¬ 
ed  of  him-old  values  no  longer  seem  to  apply,  the  old  ways 
no  longer  seem  to  be  the  ‘right'  ways.  For  an  individual, 
anomie  may  lead  to  mental  breakdown;  for  a  community, 
structural  breakdown  has  occurred. 

ANTHROPOGENIC.  Relating  to  man’s  activities.  Anthropogenic 
pollutant  sources  include  space  heating,  vehicular  traffic,  in¬ 
dustrial  activity,  and  construction. 

ANTICLINE.  A  fold  with  strata  (horizontal  layers)  sloping  down¬ 
ward  on  both  sides  from  a  common  crest  or  axis. 

AQUIFER.  A  water-bearing  bed  or  stratum  (layer)  of  permeable 
rock,  sand,  or  gravel  capable  of  yielding  adequate  quantities 
of  water. 

ARCHAEOLOGICAL.  Pertaining  to  human  activity  prior  to  the 
time  or  scope  of  written  records. 

ARTESIAN.  Is  synonymous  with  confined.  Artesian  water  and 
artesian  water  body  are  equivalent  respectively  to  confined 
groundwater  and  confined  water  body  (see  GROUND- 
WATER  CONFINED). 

ARTESIAN  WELL.  A  well  deriving  its  water  from  an  artesian  or 
confined  water  body.  The  water  level  in  an  artesian  well 
stands  above  the  top  of  the  artesian  water  body  it  taps. 

ATMOSPHERIC  DISPERSION  MODEL.  A  mathematical  simula¬ 
tion  of  the  atmospheric  transport  and  dispersion  of  pollut¬ 
ants  used  to  predict  pollutant  concentrations. 

ATTITUDE.  An  intellectual  or  emotional  position  regarding  a 
fact,  condition,  state,  person,  or  other  entity,  producing  a 
readiness  to  act  in  a  certain  manner. 

BACKGROUND  CONCENTRATION.  A  pollutant  level  which 
could  be  expected  in  an  area  in  the  absence  of  additional 
anthropogenic  pollutant  sources. 

BAGHOUSE.  A  stationary  source  pollution  control  system  de¬ 
signed  to  filter  particulates  at  over  99  percent  efficiency. 

BASE  FLOW.  Stream  flow  derived  from  groundwater  discharge 
into  the  waterway. 

BED.  A  subdivision  of  a  stratified  sequence  of  rocks,  lower  in 
rank  than  a  member  or  formation,  internally  composed  of 
relatively  homogeneous  material  exhibiting  some  degree  of 
lithologic  unity,  and  separated  from  the  rocks  above  and 


below  by  visually  or  physically  more  or  less  well-defined 
boundary  planes;  ‘the  smallest  rock-stratigraphic  unit  recog¬ 
nized  in  classification'. 

BEDROCK.  The  more  or  less  solid  rock  in  place  either  on  or  be¬ 
neath  the  surface  of  the  earth. 

CHANNEL  STABILITY.  A  relative  term  describing  a  channel’s 
condition  with  respect  to  erosion  or  movement  of  the  chan¬ 
nel  walls  or  bottom  due  to  water  flows. 

CLIMATE.  The  statistical  collective  of  an  area’s  weather  condi¬ 
tions  during  a  relatively  long  interval  of  time  (usually  several 
decades.) 

COMMUNITY  FACILITIES  AND  SERVICES.  Equipment  and  ac¬ 
tivities  which  support  the  economic  and  residential  functions 
of  an  area.  Examples  are  schools,  police,  and  water  sys¬ 
tems.  As  used  in  this  study,  the  term  is  limited  to  those  that 
are  provided  by  local  communities  and  school  districts. 

CONSUMPTIVE  USE.  The  quantity  of  water  discharged  to  the 
atmosphere  or  incorporated  in  the  products  of  the  process 
in  connection  with  domestic  use,  vegetative  growth,  food 
processing,  or  an  industrial  process. 

CONTINUOUS  MINER.  A  mining  machine  designed  to  remove 
coal  from  the  face  and  load  it  onto  cars  or  conveyors  with¬ 
out  the  use  of  cutting  machines,  drills,  or  explosives. 

CONTRAST.  The  relative  difference  in  luminance  between  an 
object  and  its  background.  Inherent  contrast  is  contrast  as 
perceived  at  the  position  of  the  observed  object.  Apparent 
contrast  is  contrast  as  perceived  at  the  observer’s  position. 

CUBIC  FEET  PER  SECOND  (cfs).  A  unit  expressing  rates  of 
discharge,  equal  to  the  discharge  flowing  through  a  rectan¬ 
gular  cross  section  one  foot  wide  by  one  foot  deep  at  an 
average  velocity  of  one  foot  per  second. 

CULTURAL  RESOURCE.  Evidence  of  human  activity  which  oc¬ 
curred  at  least  50  years  ago.  For  convenience  the  evidence 
is  subdivided  as  archaeological  and  historical. 

DEMOGRAPH.  The  statistical  study  of  human  population;  in¬ 
cludes  size,  density,  distribution,  and  vital  statistics. 

DEWATER.  To  remove  water  from;  dehydrate. 

DIP.  The  angle  that  a  structural  surface,  e.g.,  a  bedding  or  fault 
plane,  makes  with  the  horizontal,  measured  perpendicular  to 
the  strike  of  the  structure. 

DIP  SLOPE.  A  slope  of  the  land  surface,  roughly  determined  by 
and  approximately  conforming  with  the  direction  and  the 
angle  of  dip  of  the  underlying  rocks;  specifically  the  long, 
gently  inclined  face  of  a  hill  or  ridge  with  a  steep  face  on 
one  side  and  a  gentle  slope  on  the  other. 

DISCHARGE  WEIGHTED  AVERAGE  DISSOLVED  SOLIDS. 
See  weighted-average  concentration. 

DISPERSION  POTENTIAL.  The  ability  of  the  atmosphere  to 
dilute  or  disperse  air  pollutants,  as  determined  by  normal 
ventilation  values.  A  high  dispersion  potential  results  from 
high  ventilation  values,  which  can  be  caused  by  high  trans¬ 
port  wind  speeds,  high  mixing  heights,  or  high  values  of 
both. 

DISSOLVED  OXYGEN.  The  amount  of  dissolved  oxygen,  in 
parts  per  million  by  weight,  present  in  water,  now  generally 
expressed  in  milligrams  per  liter.  A  critical  factor  for  fish  and 
other  aquatic  life  and  for  self-purification  of  a  surface-water 
body  after  inflow  of  oxygen-consuming  pollutants. 

DISSOLVED  SOLIDS.  Solids  that  originate  mostly  from  rocks 
and  are  in  solution.  Some  colloidal  material  is  treated  as  if  it 
were  in  solution  in  determining  dissolved  solids.  The  total 
dissolved  mineral  constituents  of  water. 

DISSOLVED-SOLIDS  YIELD.  A  unit  for  expressing  the  dis¬ 
charge  of  dissolved  solids  from  an  area.  Dissolved-solids 
yield  is  usually  given  in  tons  per  square  mile  per  year. 

DIURNAL.  Pertains  to  meteorological  actions  that  are  completed 
over  a  day  and  night  cycle. 

DOWN  DIP.  A  direction  that  is  downwards  and  parallel  to  the  dip 
of  a  structure  or  surface. 
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ECONOMIC  BASE.  Economic  activities  which  sell  products  or 
services  outside  of  the  area,  thus  bringing  additional  money 
into  the  area. 

ECONOMIC  MODEL.  A  mathematical  representation  of  an 
area’s  economy. 

EFFLUENT.  Liquid  wastes  (as  industrial  refuse  or  sewage)  dis¬ 
charged  into  the  environment. 

EMISSION  FACTOR.  An  empirically  derived  mathematical  rela¬ 
tionship  between  pollutant  emission  rate  and  some  charac¬ 
teristic  of  the  source,  such  as  volume,  area,  mass,  or  proc¬ 
ess  output. 

EN  ECHELON.  Parallel  structural  features  (folds,  faults,  etc.) 
that  are  offset  like  the  edges  of  shingles  on  a  roof  when 
viewed  from  the  side. 

EPHEMERAL  STREAM.  A  stream  that  flows  for  less  than  30 
consecutive  days,  which  flows  only  in  direct  response  to 
precipitation  in  the  immediate  watershed,  and  which  has  a 
channel  bottom  that  is  always  above  the  local  water  table. 

EROSION.  The  process  by  which  the  surface  of  the  earth  is 
worn  away  by  the  action  of  water,  glaciers,  winds,  etc. 

EUTROPHICATION.  A  state  in  which  there  is  an  abundant  accu¬ 
mulation  of  nutrients  that  support  a  dense  growth  of  plant 
and  animal  life  in  a  body  of  water,  the  decay  of  which  de¬ 
pletes  oxygen  in  shallow  water  in  the  summer. 

EVAPORATION.  The  physical  process  by  which  a  liquid  is  trans¬ 
formed  to  the  gaseous  state. 

EVAPOTRANSPIRATION.  The  combined  loss  of  water  from  a 
given  area  during  a  specific  period  of  time  by  evaporation 
from  the  soil  or  water  surface  and  by  transpiration  from 
plants. 

FAULT.  Breaks  in  the  continuity  of  the  body  of  rock,  with  dislo¬ 
cation  along  the  plane  of  fracture. 

FECAL  COLIFORM.  A  type  of  bacteria  found  in  the  waste  ex¬ 
cretions  of  warm-blooded  animals;  used  as  the  prime  indica¬ 
tor  of  organic  fecal  pollution. 

FLOOD  PLAIN.  That  portion  of  a  river  channel,  which  is  built  of 
sediments  during  the  present  regimen  of  the  stream  and 
which  is  covered  with  water  when  the  river  overflows  its 
banks  at  flood  stages. 

FORMATION.  The  primary  unit  of  formal  mapping  or  description. 
Most  formations  possess  certain  distinctive,  or  combinations 
of  distinctive,  lithic  features. 

FUGITIVE  DUST.  A  type  of  particulate  emission  made  airborne 
by  forces  of  wind,  man’s  activity,  or  both,  resulting  from  un¬ 
paved  roads,  construction  sites,  tilled  land,  or  windstorms. 

GAGING  STATION.  A  particular  site  on  a  stream  or  reservoir 
where  systematic  observations  of  gage  height,  discharge,  or 
water  quality  parameters  (or  any  combination  of  these)  are 
or  have  been  obtained.  Usually  equipped  with  a  device  to 
automatically  record  the  gage  height  of  the  stream. 

GALLONS  PER  MINUTE  (GAL/MIN).  A  unit  expressing  rate  of 
discharge.  One  cubic  foot  per  second  is  equal  to  448.8  gal/ 
min  or  646,272  gal/day  (gallons  per  day). 

GEMEINSCHAFT.  A  model  of  social  relations  based  upon  infor¬ 
mal  rather  than  formal  structures  and  social  controls,  and 
upon  primary  rather  than  secondary  group  interaction.  The 
opposite  end  of  the  continuum  is  Gesellschaft  relationships, 
based  upon  formal  structures  and  secondary  group  interac¬ 
tion.  Gemeinschaft  relationships  typify  small,  rural  isolated 
communities  or  societies.  Neither  extreme  of  the  continuum 
is  pure. 

GEOMORPHOLOGY.  A  branch  of  geology  which  deals  with  the 
form  of  the  earth,  the  general  configuration  of  its  surface, 
and  the  changes  that  take  place  in  the  evolution  of  land- 
forms. 

GROUNDWATER.  That  part  of  subsurface  water  that  completely 
saturates  the  rocks  and  is  under  hydrostatic  pressure. 

GROUNDWATER,  CONFINED.  Groundwater  under  pressure  sig¬ 
nificantly  greater  than  atmospheric.  Its  upper  limit  is  the 
bottom  of  a  bed  of  distinctly  lower  hydraulic  conductivity 
than  that  of  the  material  in  which  the  confined  water  occurs. 

GROUNDWATER,  PERCHED.  Unconfined  groundwater  separat¬ 
ed  from  an  underlying  body  of  groundwater  by  an  unsaturat¬ 


ed  zone.  Its  water  table  is  a  perched  water  table.  It  is  held 
up  by  a  perching  bed  whose  permeability  is  so  low  that 
water  percolating  downward  through  it  is  not  able  to  bring 
water  in  the  underlying  unsaturated  zone  above  atmospheric 
pressure.  Perched  groundwater  may  be  either  permanent, 
where  recharge  is  frequent  enough  to  maintain  a  saturated 
zone  above  the  perching  bed,  or  temporary,  where  intermit¬ 
tent  recharge  is  not  great  or  frequent  enough  to  prevent  the 
perched  water  from  disappearing  from  time  to  time  as  a 
result  of  drainage  over  the  edge  of  or  through  the  perching 
bed. 

GROUNDWATER,  UNCONFINED.  Groundwater  in  an  aquifer 
that  has  a  water  table. 

GROUP.  A  rock-stratigraphic  unit  containing  two  or  more  forma¬ 
tions. 

GROWING  SEASON.  Generally,  the  period  of  the  year  during 
which  the  temperature  of  cultivated  vegetation  remains  suffi¬ 
ciently  high  to  allow  plant  growth. 

HISTORICAL.  For  this  region,  pertaining  to  human  activity  from 
1776  until  50  years  ago. 

HYDRAULIC.  Of  or  pertaining  to  fluids  in  motion;  conveying,  or 
acting,  by  water. 

HYDRAULIC  GRADIENT.  Pressure  gradient.  As  applied  to  an 
aquifer,  it  is  the  rate  of  change  of  pressure  head  per  unit  of 
distance  of  flow  at  a  given  point  and  in  a  given  direction. 

HYDROCARBON.  A  chemical  compound  composed  principally 
of  carbon  and  hydrogen,  but  also  containing  varying 
amounts  of  other  elements  (i.e.,  sulfur,  nitrogen,  chlorine). 

IMPERMEABLE.  Applied  to  strata  such  as  clays,  shales,  etc., 
that  do  not  permit  water  to  move  through  them  under  the 
head  differences  ordinarily  found  in  groundwater. 

INDIRECT  IMPACTS.  Impacts  caused  by  something  which, 
itself,  is  a  result  of  something  else.  In  economics,  indirect 
impacts  are  caused  by  growth  in  trade  and  service  activities 
which,  themselves,  result  from  a  primary  source  of  growth 
such  as  mining. 

INFRASTRUCTURE.  See  COMMUNITY  FACILITIES  AND 
SERVICES. 

INHALABLE  PARTICULATES.  Particles  less  than  10  microns  in 
diameter  which  are  not  filtered  in  the  nostrils  and  can  be 
lodged  in  the  windpipe  and  lungs,  causing  health  damage. 

IN-PLACE  COAL  RESOURCES.  Total  coal  estimated  to  be 
present. 

INTERMITTENT  STREAM.  A  stream  that  flows  for  at  least  one 
month  of  the  calendar  year  as  a  result  of  groundwater  dis¬ 
charge  or  surface  runoff. 

JOINT  FREQUENCY  DISTRIBUTION.  Set  of  meteorological 
data  describing  the  concurrent  frequencies  of  occurrence  of 
defined  wind  directions,  wind  speed  classes,  and  atmos¬ 
pheric  stabilities. 

LITHOLOGY.  The  physical  character  of  rocks. 

LONGWALL.  Pertaining  to  a  means  of  extracting  coal  or  other 
minerals  in  an  underground  mine  from  a  continuous  face. 

MAINTENACE  LEASE.  A  lease  required  to  maintain  an  existing 
mining  operation  at  its  current  average  annual  level  of  pro¬ 
duction,  or  to  supply  coal  for  contracts  signed  prior  to  July 
19,  1979,  or  both. 

MEMBER.  A  division  of  a  formation  differentiated  by  separate  or 
distinct  lithology  or  complex  of  lithologies. 

mg/I.  Abbreviation  for  milligrams  per  liter,  the  unit  of  expression 
for  the  concentration  of  dissolved  minerals  in  water. 

MINEABLE  COAL.  Coal  resources  that  can  be  economically  ex¬ 
tracted.  Based  on  bed  (seam)  thickness,  overburden  thick¬ 
ness,  quality  of  coal,  quantity  of  coal,  and  availability  of 
transportation  and  coal  market. 

MIXING  HEIGHT.  The  height  above  the  ground  to  which  turbu¬ 
lence  causes  the  air  to  be  well  mixed. 

MODELING.  A  mathematical  or  physical  representation  of  an 
observable  situation.  In  air  pollution  control,  models  afford 
the  ability  to  predict  pollutant  distribution  or  dispersion  from 
identified  sources  for  specified  weather  conditions. 
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NATIONAL  REGISTER  OF  HISTORIC  PLACES.  “...A  register  of 
districts,  sites,  buildings,  structures,  and  objects  of  national, 
state,  or  local  significance  in  American  history,  architecture, 
archaeology,  and  culture. ..”-36  CFR  800.2  (d). 

OVERBURDEN.  All  the  earth  and  other  materials  which  lie 
above  a  natural  deposit  of  minerals. 

PER  CAPITA.  Per  unit  of  population.  Per  capita  projections 
assume  the  same  growth  rate  as  population. 

PERENNIAL  STREAM.  A  stream  that  flows  continuously  during 
all  of  the  calendar  year  as  a  result  of  groundwater  discharge 
or  surface  runoff. 

PERMEABILITY.  (1)  The  quality  of  a  soil  horizon  that  enables 
water  or  air  to  move  through  it.  (2)  The  property  or  capacity 
of  a  porous  rock  sediment  or  of  soil  for  transmitting  a  fluid 
without  impairment  of  the  structure  of  the  medium;  it  is  a 
measure  of  the  relative  ease  of  fluid  flow  under  unequal 
pressure. 

pH.  A  measure  of  the  acidity  or  alkalinity  of  a  solution.  Water  is 
considered  to  be  neutral  at  a  pH  of  7,  acid  if  pH  is  less  than 
7,  and  basic  if  greater  than  7. 

PHOTOCHEMICAL  REACTION.  Chemical  reaction  in  which  the 
activation  energy  (driving  force)  is  supplied  by  solar  radi¬ 
ation. 

PHYSIOGRAPHIC  PROVINCE.  A  region  of  simalar  structure  and 
climate  that  has  had  a  unified  geomorphic  history. 

POINT  SOURCE.  A  pollutant  source  whose  origin  of  emissions 
can  be  approximated  by  a  single  point. 

POLLUTANT.  Any  gaseous,  chemical,  or  organic  waste  that 
contaminates  air,  soil,  or  water. 

POLLUTION.  The  contamination  of  soil,  water,  or  the  atmos¬ 
phere  by  the  discharge  of  noxious  substances. 

PREVAILING  WIND.  The  most  frequent  compass  direction  from 
which  the  wind  blows. 

QUASI-EQUILIBRIUM.  A  condition  of  approximate  equilibrium. 

RADIATIONAL  COOLING.  The  cooling  of  the  earth’s  surface 
and  adjacent  air,  accomplished  (mainly  at  night)  whenever 
the  earth’s  surface  suffers  a  net  loss  of  heat. 

RECHARGE.  Inflow  to  a  groundwater  reservoir  (aquifer  system 
in  which  ground-  water  is  stored). 

RECLAMATION.  The  process  of  returning  disturbed  lands  to 
their  former  or  other  productive  uses. 

RECOVERABLE  COAL.  The  quantity  of  coal  ultimately  extract¬ 
ed.  Mineable  coal  not  recovered  is  left  in  margins  and  spoils 
of  surface  mines  and  as  pillars  and  barriers  in  subsurface 
mines. 

REGIONAL  VISIBILITY.  Visibility  predicted  to  occur  in  the 
region  around  a  source  or  group  of  sources  resulting  from 
particulate,  sulfate,  and  nitrate  concentrations  in  the  vicinity 
of  these  sources. 

RIPARIAN.  Situated  on  or  pertaining  to  the  bank  of  a  river, 
stream,  or  other  body  of  water.  Normally  used  to  refer  to 
the  plants  of  all  types  that  grow  along  streams,  around 
springs,  etc. 

ROOM-AND-PILLAR.  A  system  of  mining  in  which  the  coal  or 
ore  is  mined  in  rooms  separated  by  narrow  ribs  or  pillars. 
The  coal  or  ore  in  the  pillars  is  removed  by  subsequent 
working  in  which  the  roof  is  caved  in  successive  blocks. 

RUNOFF.  That  part  of  the  precipitation  that  appears  in  surface 
streams.  It  is  the  same  as  streamflow  unaffected  by  artificial 
diversions,  storage,  or  other  works  of  man,  in  or  on  the 
stream  channels  or  on  the  drainage  area. 

SALINITY.  Measure  of  the  total  dissolved  solids  concentration 
in  water. 

SANDSTONE.  A  medium-grained,  sedimentary  rock  composed 
of  abundant,  rounded  or  angular  fragments  of  sand  size  set 
in  a  fine-grained  matrix  (silt  or  clay)  and  more  or  less  firmly 
united  by  a  cementing  material  (commonly  silica,  iron  oxide, 
or  calcium  carbonate);  the  consolidated  equivalent  of  sand. 

SECONDARY  IMPACTS.  See  INDIRECT  IMPACTS. 

SEDIMENT.  Fragmented  material  that  originates  mostly  from 
rocks  and  is  transported  by,  suspended  in,  or  deposited 
from  water  or  air. 


SEDIMENTATION.  The  settling  out  of  solids  from  water  by  grav¬ 
ity  to  form  unconsolidated  alluvial  deposits. 

SEDIMENT  YIELD.  A  unit  for  expressing  the  discharge  of  sedi¬ 
ment  from  an  area.  Sediment  yield  is  usually  given  in  acre- 
feet  or  tons  per  square  mile  per  year. 

SHALE.  A  fine-grained,  fissile  (capable  of  being  split)  sedimenta¬ 
ry  rock  formed  by  the  consolidation  (as  by  compression  or 
cementation)  of  clay,  silt,  or  mud  and  characterized  by  finely 
stratified  structure. 

SILTSTONE.  A  very  fine-grained  rock,  mainly  consolidated  silt. 

SITE-SPECIFIC.  A  specific  project  area  analyzed  in  the  environ¬ 
mental  statement. 

SOCIAL  GROUP.  An  abstract  structuring  of  two  or  more  social 
statuses  tied  meaningfully  together  by  reciprocal  behavioral 
expectations  (norms).  Becomes  ‘visible’  only  when  actual 
persons  occupy  the  various  positions  and  behave  toward 
each  other  in  recognizable  conformity  to  the  expectations. 

SOCIAL  IMPACT.  “The  difference  which  (energy 
development). ..makes  in  the  lives  of  those  concerned.” 
(Gold,  1976,  p.  3). 

SOCIAL-PSYCHOLOGICAL.  Having  to  do  with  the  psychologi¬ 
cal  consequences  for  the  individual  of  living  and  interacting 
with  other  people  within  a  particular  social-structural  system 
and  in  a  particular  cultural  context. 

SOCIAL  STRUCTURE.  A  more  or  less  integrated  system  of  in¬ 
teracting  groups  in  a  community  or  society  which  provides 
the  social  framework  within  which  the  ongoing  activities  of 
the  community  or  society  are  carried  out  and  which  provides 
the  various  dimensions  defining  the  overall  position  of  each 
individual  within  that  community  or  society. 

SOCIAL  SUPPORT  SYSTEM.  A  range  of  more  or  less  enduring 
relationships  which  help  individuals  define  and  cope  with  life 
events.  They  help  reduce  susceptibility  to  psychological 
stress  by  supplying  cognitive  guidance,  helping  to  master 
emotional  burdens,  providing  refuge  from  stressful  environ¬ 
ment,  and  helping  realistic  interpretation  of  responses  from 
others  (adapted  from  Lantz  and  McKeown,  1979,  p.  51). 

SPECIFIC  CONDUCTANCE.  A  measure  of  the  ability  of  water  to 
conduct  an  electrical  current,  expressed  in  micromhos  per 
centimeter  at  25  degrees  Centrigrade.  Conductance  serves 
as  an  index  to  the  concentration  of  dissolved  solids  in  the 
water. 

SPOIL.  The  overburden  removed  in  strip  mining.  Debris  or  waste 
material  from  a  strip  mine. 

SPOILS  AQUIFER.  Unconfined  aquifer  formed  by  partial  satura¬ 
tion  of  spoils  materials  replaced  in  surface  mined  areas. 

STRATOSPHERIC.  Pertaining  to  the  stratosphere,  the  atmos¬ 
pheric  layer  above  the  tropopause;  a  very  stable  layer  char¬ 
acterized  by  low  moisture  content  and  absence  of  clouds. 

STREAM  FLOW.  Water  flowing  within  a  stream  channel. 

STREAM(S).  Any  body  of  running  water,  great  or  small,  moving 
under  gravity  flow  to  progressively  lower  levels  in  a  relative¬ 
ly  narrow  but  clearly  defined  channel  on  the  surface  of  the 
ground. 

STRUCTURE.  Any  visible  signs  of  displacement  or  deformation 
of  the  rock  such  as  faulting  or  folding. 

SUBSIDENCE.  A  sinking  down  of  a  part  of  the  earth’s  crust. 
Lowering  of  the  strata,  including  the  surface,  due  to  under¬ 
ground  excavations. 

SURFACE  RUNOFF.  The  runoff  that  travels  over  the  soil  sur¬ 
face  to  the  nearest  surface  stream;  runoff  of  a  drainage 
basin  that  has  not  passed  beneath  the  surface  since  pre¬ 
cipitation. 

SURFACE  WATER.  Waters  on  the  surface  of  the  earth,  includ¬ 
ing  water  in  streams,  lakes,  ponds,  ice,  snow,  glaciers,  etc. 

SUSPENDED  SEDIMENT.  Sediment  that  is  supported  by  the 
upward  components  of  turbulent  currents,  or  by  colloidal 
suspension  if  the  sediment  particles  are  very  small. 

SYNCLINE.  A  low,  troughlike  area  in  bedrock  in  which  rocks  in¬ 
cline  together  from  opposite  sides. 

SYNOPTIC.  Weather  patterns  associated  with  high  and  low 
pressure  systems  in  the  lower  troposphere. 
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TECTONIC.  Of,  pertaining  to,  or  designating  the  rock  structure 
and  external  forms  resulting  from  the  deformation  of  the 
earth’s  crust. 

TELERADIOMETER.  An  instrument  which  measures  the  appar¬ 
ent  radiance  of  a  target  and  its  apparent  background  radi¬ 
ance,  which  can  be  interpreted  as  visual  range. 

TONGUE.  Part  of  a  formation  that  is  known  to  wedge  out  lateral¬ 
ly- 

TOPOGRAPHY.  The  exact  physical  features  and  configuration 
of  a  place  or  region;  the  detailed  and  accurate  description 
of  a  place  or  region. 

TOTAL  SUSPENDED  PARTICULATES  (TSP).  The  portion  of 
the  total  particulate  matter  in  the  atmosphere  consisting  of 
particles  so  small  that  the  particles  settle  out  very  slowly. 

TRANSPORT  WIND.  The  average  horizontal  wind  speed  com¬ 
ponent  perpendicular  to  a  vertical  cross  section  of  the  at¬ 
mosphere.  In  this  report,  the  vertical  limits  are  defined  by 
the  ground  and  the  mixing  height. 

USE  (WATER).  The  total  quantity  of  water  pumped,  diverted,  ap¬ 
plied,  or  utilized  for  any  purpose. 

VENTILATION.  A  measure  of  the  amount  of  air  moving  through 
a  vertical  cross  section  of  the  atmosphere.  The  higher  the 
ventilation,  the  higher  the  dispersion.  As  used  in  this  report, 
it  is  the  product  of  the  mixing  height  and  the  transport  wind. 

VISIBILITY.  A  measurement  of  the  maximum  distance  to  which 
large  objects  may  be  viewed.  Fixed  reference  objects  such 
as  mountains,  hills,  towers,  or  buildings  may  be  used  to  esti¬ 
mate  visibility. 

VISITOR  DAY.  Participation  in  a  recreation  activity  by  one  or 
more  individuals  aggregating  a  total  of  12  hours  of  use. 

VISUAL  RANGE.  A  standardized  form  of  visibility  that  approxi¬ 
mates  actual  observed  visibility.  It  is  the  maximum  distance 
at  which  a  threshold  contrast  of  .02  at  a  wavelength  of 
5,500  Angstroms  can  be  detected  between  an  ideal  black 
object  against  the  horizon  sky  in  daylight. 

VISUAL  RESOURCE  MANAGEMENT  (VRM)  CLASSES.  A 
method  of  categorizing  scenic  values.  The  following  classifi¬ 
cations  are  applied: 

Class  I:  This  class  provides  for  natural  ecological  changes 
only.  It  is  usually  applied  to  wilderness  areas,  natural  areas, 
or  areas  with  similar  special  designations. 

Class  II:  Changes  in  any  of  the  basic  elements  (form,  line, 
color,  or  texture)  caused  by  a  management  activity  should 
not  be  evident  in  the  characteristic  landscape.  It  is  used  for 
forested  areas,  high  quality  scenic  areas,  river  valleys  with 
dense  riparian  habitat,  unique  sand  dunes,  and  other  scenic 
areas  with  diversity  in  topography  and  vegetation. 

Class  III:  Changes  in  basic  elements  caused  by  management 
activity  may  be  evident  in  the  characteristic  landscape;  how¬ 
ever,  the  changes  should  remain  subordinate  to  the  existing 
characteristic  landscape.  These  areas  usually  have  average 
scenic  quality. 

Class  IV:  Changes  may  subordinate  the  original  composition 
and  character  but  should  reflect  what  could  be  a  natural  oc¬ 
currence  within  the  characteristic  landscape.  Class  IV  usual¬ 


ACRONYMS  AND 


AUM.  Animal  Unit  Month 

BLM.  Bureau  of  Land  Management 

DHV.  Design  Hourly  Volume 

EIS.  Environmental  Impact  Statement 

FLPMA.  Federal  Land  Policy  and  Management  Act  of  1976 

GR-HF.  Green  River-Hams  Fork 

HAA.  Habitat  Analysis  Area 


ly  offers  little  variety  in  visual  character,  with  variations  in  to¬ 
pography  and  vegetation  being  very  limited. 

Class  V:  Change  is  needed.  This  class  applies  to  areas  need¬ 
ing  reclamation.  Good  examples  are  strip  mines,  intensively 
developed  oil  and  gas  fields,  and  areas  that  have  been  se¬ 
verely  overgrazed  or  overused.  It  should  be  considered  an 
interim  or  short-term  classification  until  one  of  the  other 
VRM  objectives  can  be  met. 

WATER  DISCHARGE.  The  flow  of  a  stream  or  canal,  outflow 
from  a  basin,  or  flow  of  water  from  a  pipe.  Water  discharge 
includes  the  sediment  mixed  with  and  solids  dissolved  in  the 
water. 

WATER  RESOURCES.  A  general  term  referring  to  the  total 
availability  of  water  on  or  in  the  ground  for  use  by  animals 
or  people. 

WATERSHED.  The  region  draining  into  a  river,  river  system,  or 
body  of  water. 

WATER  SUPPLY.  A  source  or  volume  of  water  available  for 
use;  also,  the  system  of  reservoirs,  wells,  conduits,  treat¬ 
ment  facilities,  etc.,  required  to  make  the  water  available 
and  usable;  often  but  not  always  equivalent  to  WATER  RE¬ 
SOURCES. 

WATER  TABLE.  The  surface  of  a  body  of  unconfined  ground- 
water  at  which  the  pressure  is  equal  to  that  of  the  atmos¬ 
phere.  Synonyms:  water  level,  groundwater  level. 

WATER  TYPE.  A  term  used  to  denote  the  predominant  cations 
and  anions  in  water.  Whether  certain  cations  (calcium,  mag¬ 
nesium,  sodium,  and  potassium),  and  certain  anions  (bicar¬ 
bonate,  sulfate,  and  chloride),  predominate  depends  on  the 
concentrations  in  equivalents  per  million  and  the  relation  of 
the  concentration  of  the  individual  ions  to  each  other.  For 
example,  if  the  concentration  of  sodium  makes  up  most  of 
the  total  cations,  and  the  concentration  of  bicarbonate 
makes  up  most  of  the  total  anions,  the  water  is  classified  as 
a  sodium  bicarbonate  type.  However,  if  the  second  most 
abundant  cation  or  anion  is  more  than  half  the  most  abun¬ 
dant  cation  or  anion,  and  the  third  most  abundant  cation  or 
anion  is  more  than  half  the  second,  they  are  included  in  the 
water-type  classification  in  order  of  magnitude.  Examples  of 
these  more  complex  water  types  would  be  calcium  magne¬ 
sium  bicarbonate,  calcium  magnesium  bicarbonate  sulfate, 
and  sodium  magnesium  calcium  chloride  sulfate. 

WATER  YIELD.  The  runoff  from  a  drainage  basin. 

WEIGHTED-AVERAGE  CONCENTRATION.  A  discharge-weight¬ 
ed  average  that  approximates  the  dissolved  solids  concen¬ 
tration  of  water  that  would  be  found  in  a  reservoir  containing 
all  the  water  passing  a  given  station  during  a  specified 
period  after  thorough  mixing  in  the  reservoir.  The  effects  of 
evaporation,  precipitation,  or  the  addition  or  removal  of  dis¬ 
solved  constituents  by  plants  or  animals  is  not  considered  in 
this  definition. 

WIND  ROSE.  A  graphical  display  of  wind  speed  and  wind  direc¬ 
tion  frequencies  at  a  meterological  station.  The  bar  graphs 
extend  into  the  direction  from  which  the  wind  blows.  These 
directions  are  the  16  compass  point  directions  (i.e.,  north, 
north-northeast . northwest,  and  north-northwest). 


ABBREVIATIONS 


NEPA.  National  Environmental  Policy  Act 

OSM.  Office  of  Surface  Mining 

RCT.  Regional  Coal  Team 

SSA.  Site-Specific  Analysis 

TSP.  Total  Suspended  Particulates 

USGS.  U.S.  Geological  Survey 
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PREFERENCE  RIGHT  LEASE  APPLICATIONS 

46  Ark  Land  Co. 

47  Ark  Land  Co. 

48  Ark  Land  Co. 

49  Ark  Land  Co. 

50  Kemmerer  Coal  Co. 

51  Kemmerer  Coal  Co. 

52  Kemmerer  Coal  Co. 


1 

No. 

COAL  LEASES 

W-19188 

98 

Feme  M.  James 

W-19187 

99 

Utah  International  Inc. 

W-19190 

100 

Peabody  Coal  Co 

W-19189 

101 

American  Minority  Mining  C 

W-0324041 

102 

Materials  Service  Corp. 

W-0324042 

103 

Materials  Service  Corp. 

W-0324034 

104 

Peabody  Coal  Co 

u/  mo/in'3'7 

1  flk 

r>  L,  rn  Hn  V  rv,  n 

Seneca  2-W 
Seneca  W-W 
Seneca  2 


C-064416 

C-813 

C-0114093 

C-29221 

C-081258 

C-081251 

C-19885 

r.'toe.lf. 


8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

45 


FMC  Corp. 

W-061421 

54 

Kemmerer  Coal  Co. 

W-0324035 

106 

Cumberland  Coal  Co. 

W-060241 

55 

Kemmerer  Coal  Co. 

W-0324038 

107 

Peabody  Coal  Co. 

W-0220486 

56 

Kemmerer  Coal  Co. 

W-0324036 

108 

Peabody  Coal  Co. 

W-3438 

57 

Rosebud  Coal  Sales  Co. 

W-2341  1 

109 

Sweetwater  Coal  Development  Co. 

W-0313201 

58 

Peabody  Coal  Co 

W-16431 

110 

Stansbur>  Coal  Co. 

Stansbury 

W-12793 

59 

Rosebud  Coal  Sales  Co. 

W-2341 2 

111 

Columbine  Mining  Co. 

E-015155 

60 

Rosebud  Coal  Sales  Co. 

W-0308923 

112 

Bridger  Coal  Co. 

W-2728 

113 

Bridger  Coal  Co. 

Jim  Bridger 

W-031 3558 

114 

Bridger  Coal  Co. 

W-2727 

COLORADO 

115 

W-6266 

Rpf 

1  1  6 

Resource  Development 

W-092140 

No. 

COAL  LEASES 

Name  of  Mine 

Lease  No. 

117 

Resource  Development 

W-031 3559 

118 

Resource  Development 

W-0921 41 

70 

Reliable  Coal  &  Mining  Co. 

Deserado 

D-047201 

119 

Resource  Development 

W-031 291 7 

71 

Riebold  &  Chapman 

C-028875 

120 

Medicine  Bow  Coal  Co. 

W-72989 

72 

Utah  International  Inc. 

C-07519 

121 

Medicine  Bow  Coal  Co. 

Medicine  Bow 

W-58095 

73 

Utah  International  Inc. 

C-01 23475 

122 

Medicine  Bow  Coal  Co. 

W-42554 

74 

Utah  International  Inc. 

C-29225 

123 

Ark  Land  Co. 

Seminoe  No.  2 

W-16466 

75 

Colowyo  Coal  Co. 

Colowyo  Strip 

D-034365 

124 

Energy  Development  Co. 

Vandguard  No.  2 

W-16465 

76 

Consolidated  Land  Development 

C-29226 

125 

Ark  Land  Co. 

Seminoe  No.  2 

W-054727 

77 

Consolidated  Coal  Co. 

C-29224 

126 

Ark  Land  Co. 

Seminoe  No.  2 

W-054728 

78 

Colorado  Yampa  Coal  Co. 

Energy  No.  2  Strip 

C-01  28433 

127 

Rosebud  Coal  Sales  Co. 

Rosebud 

C-057086 

79 

Consolidated  Coal  Co. 

C-1546 

128 

Ark  Land  Co. 

W-054737 

80 

Consolidated  Coal  Co. 

C-093713 

129 

Ark  Land  Co. 

Seminoe  No.  2 

C-07805 1 

81 

Northern  Mineral  Co. 

Rienau  No.  2 

C-0767 1 3 

130 

Capital  Development  Co. 

W-72990 

82 

Northern  Mineral  Co. 

C-1545 

131 

Ark  Land  Co. 

Seminoe  No.  2 

C-033800 

83 

Northern  Mineral  Co. 

Northern  No.  1 ,2,3 

C-28358 

132 

Rosebud  Coal  Sales  Co. 

Rosebud 

W-48330 

84 

Consolidated  Coal  Co. 

C-09371 4 

141 

Ark  Land  Co. 

Seminoe  No  2 

W-49338 

85 

Northern  Mineral  Co. 

Northern  No.  1 ,2,3 

C-28359 

142 

Ark  Land  Co. 

Seminoe  No.  2 

W-0150169 

86 

Consolidated  Coal  Co. 

C-09371 5 

143 

Ark  Land  Co. 

Seminoe  No.  2 

W-72991 

87 

Consolidated  Coal  Co. 

C-093716 

Ark  Land  Co. 

Seminoe  No.  2 

W-25406 

88 

Northern  Mineral  Co. 

Rienau  No.  2 

D-044240 

Edison  Development  Co. 

W-50061 

89 

Utah  International  Inc. 

C-01 23475 

90 

Empire  Energy  Corp. 

C-30656 

140 

LEASE  APPLICATION 

Lease  No. 

91 

Empire  Energy  Corp. 

Eagle  No.  5  &  9 

C-01 26480 

144 

92 

Utah  International  Inc. 

C— 25948 

145 

China  Butte 

W-73096 

93 

Empire  Energy  Corp. 

Eagle  No.  5 

D-056298 

146 

94 

Utah  International  Inc. 

T rapper  Mine 

C-07518 

147 

95 

Utah  International  Inc. 

T rapper  Mine 

C-079641 

148 

96 

W.R.  Grace  &  Co 

Little  Bear 

C-01 25957 

149 

97 

Havden  Gulch  West  Coal  Co 

C-29217 

150 

HYDROLOGY  LEGEND 

River  Basin  Boundary 
Coal  Area  Drainages 
Mountain  Drainages 


GREEN  RIVER  -  HAMS  FORK 
EIS  COAL  REGION 


1=1 


PROPOSED  COAL  LEASE  TRACTS 
WYOMING 


A  -  T  ract  98 
B  -  Byrne  Creek 
C  -  Winton 
D  -  Leucite  Hills 
E  -  Deadman 
F  -  Point  of  Rocks 


G  -  Pio 

H  -  Indian  Springs 
I  -  Atlantic  Rim 
J  -  NE  Cow  Creek 
K  -  Corral  Canyon 
L  -  Wild  Horse  Draw 


Energy  No.  2  Strip 

Energy  No.  1  Strip 
Energy  No.  1  Strip 
Energy  No.  1  Strip 
Energy  No.  1  Strip 
Apex  No.  2 
Seneca  No.  2 


Colorado  Yampa  Coal  Co. 
Colorado  Yampa  Coal  Co. 
Colorado  Yampa  Coal  Co. 
Colorado  Yamp-rCoal  Co. 
Colorado  Yampa  Coal  Co. 
Colorado  Yampa  Coal  Co. 
Sunland  Mining  Corp. 
Peabody  Coal  Co. 

Peabody  Coal  Co. 
Kemmerer  Coal  Co. 
Kemmerer  Coal  Co. 

AMCA  Coal  Leasing,  Inc. 
Kemmerer  Coal  Co. 
Monolith  Portland  Midwest 
Wyoming  Fuel  Co. 

Kerr  Coal  Co. 

Wyoming  Fuel  Co. 

Ruby  Construction  Co. 
Franklin  Real  Estate  Co. 
Prosper  Lombardi,  Jr. 
Sheridan  Enterprises  Inc. 
Sunland  Mining  Corp. 
AMCA  Coal  Leasing,  Inc. 
Gulf  Oil  Corp. 

Gulf  Oil  Corp. 

Gulf  Oil  Corp. 

Gulf  Oil  Corp. 

Western  Fuels  Assoc. 
Western  Fuels  Assoc. 
Reliable  Coal  and  Mining 


PREFERENCE  RIGHT  LEASE  APPLICATIONS 


Canadian  Strip  Mine 
Marr  Strip  No.  1 
Canadian  Strip  Mine 
Sun  Mine 
Cardinal 

joe's  Mine 
Apex  No.  2 

Edna 

Edna 

Edna 

Edna 


Riebold  &  Chapman 
Northern  Minerals  Co. 
Northern  Minerals  Co. 

P.  Jensen  &  K.  W.  Miller 
Consolidation  Coal  Co. 
Kemmerer  Coal  Co. 
Kemmerer  Coal  Co. 
Kemmerer  Coal  Co. 


COLORADO 
N  -  Prairie  Dog 
O  -  Rattlesnake 
P  -  Lay  Creek 
0  -  Signal  Butte 
R  -  Peck  Gulch(undrgrnd) 
S  -  Horse  Gulch 


T  -  Bell  Rock 
U  -  lies  Mountain 

V  -  Williams  Fork 

W  -  Little  Middle  Creek 
X  -  Fish  Creek 

Y  -  Middle  Creek 


C-20900 

C-2^220 

C-22644 

C-081330 

D-052547 

C-16284 

D-046544 

C-0881 99 

C-086654 

C-0123177 

C-01 05299 

C-030472 

C-01 05300 

D-0571 66 

C-31805 

C-22777 

C-29731 

D-051698 

C-01 2894 

C-23396 

C-052546 

C-01 27592 

D-051376 

D-033327 

D-053710 

D-041478 

C-021601 

C-8424 

C-8425 

C-01 26669 


C-01 25366 
C-01 26997 
C-01 26999 
C-4275 
C-01 26998 
C-01 25854 
C-3606 
C-3605 


WHITE  RIVER  NEAR 
CO/UT  STATE  LINE 


NORTH  PLATTE  RIVER 
ATORIN 


IMING 

’W  R96W  R95W 


R94W 


R93W  R92W  R91W 


R90W 


R89W  R88W  R87W  R86W  R85W  R84W 

O  )  \  X~7  J#e<,48V  $emino« 


R82W  R81W  R80W  R79W  R78W^  R77W 


R76W 


T25N 


T24N 


T23N 


T22N 


T21N 


r\J  T20N 


T19N 


T18N 


T17N 


T16N 


T15N 


l  T14N 


T13N 


1  T12N 


T11N 


T10N 


T9N 


T8N 


R 1 20W  Rnaw  .  R118W  ri 


17W 


R113W 


^112W  ?111W  R110W  R109W  R108W  Rin  7W  R 10RW  R105W  RindW  R103W  R102W  R101W 


RIOOW 


R99W 


w 

R98W  R97W 


Ref. 

No.  COAL  LEASES 


Kemmerer  Coal  Co. 
Kemmerer  Coal  Co. 
Kemmerer  Coal  Co. 
Kemmerer  Coal  Co. 
Kemmerer  Coal  Co. 
Kemmerer  Coal  Co. 


WYOMING 

Name  of  Mine 


Lease  No. 

46 

PREFERENCE  RIGHT  LEASE  APPLICATIONS 

Ark  Land  Co. 

W-075206 

47 

Ark  Land  Co. 

W-060274 

48 

Ark  Land  Co. 

W-056471 

49 

Ark  Land  Co. 

W-029451 3 

50 

Kemmerer  Coal  Co. 

W-075207 

51 

Kemmerer  Coal  Co. 

W-055246 

52 

Kemmerer  Coal  Co. 

W-19188 

W-19187 

W-19190 

W-19189 

W-0324041 

W-0324042 

W-0324034 


No. 

COAL  LEASES  \ 

Name  of  Mine 

Lease  No. 

98 

Feme  M.  James 

C-064416 

99 

Utah  International  Inc. 

Trapper  Mine 

C-813 

100 

Peabody  Coal  Co. 

C-01 14093 

101 

American  Minority  Mining  Co. 

C-29221 

102 

Materials  Service  Corp. 

Seneca  2-W 

C-081258 

103 

Materials  Service  Corp. 

Seneca  W-W 

C-081251 

104 

Peabody  Coal  Co. 

Seneca  2 

C-19885 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

45 


h  MC  Corp. 

W-UO  1 

2)  2J 

FMC  Corp. 

W-061421 

54 

Cumberland  Coal  Co. 

W-060241 

55 

Peabody  Coal  Co. 

W-0220486 

56 

Peabody  Coal  Co. 

W-3438 

57 

Sweetwater  Coal  Development  Co. 

W-0313201 

58 

Stansbury  Coal  Co. 

Stansbury 

W-12793 

59 

Columbine  Mining  Co. 

E-015155 

60 

Bridger  Coal  Co. 

W-2728 

Bridger  Coal  Co. 

]im  Bridger 

W-03 13558 

Bridger  Coal  Co. 

W-2727 

Black  Butte  Coal  Co. 

Black  Butte 

W-6266 

Ref 

Resource  Development 

W-0921 40 

No. 

Resource  Development 

W-031 3559 

Resource  Development 

W-0921 41 

70 

Resource  Development 

W-03 12917 

71 

Medicine  Bow  Coal  Co. 

W-72989 

72 

Medicine  Bow  Coal  Co. 

Medicine  Bow 

W-58095 

73 

Medicine  Bow  Coal  Co. 

W-42554 

74 

Ark  Land  Co. 

Seminoe  No.  2 

W-16466 

75 

Energy  Development  Co. 

Vandguard  No.  2 

W-16465 

76 

Ark  Land  Co. 

Seminoe  No.  2 

W-054727 

77' 

Ark  Land  Co. 

Seminoe  No.  2 

W-054728 

78 

Rosebud  Coal  Sales  Co. 

Rosebud 

C-057086 

79 

Ark  Land  Co. 

W-054737 

80 

Ark  Land  Co. 

Seminoe  No.  2 

C-078051 

81 

Capital  Development  Co. 

W-72990 

82 

Ark  Land  Co. 

Seminoe  No.  2 

C-033800 

83 

Rosebud  Coal  Sales  Co. 

Rosebud 

W-48330 

84 

Ark  Land  Co. 

Seminoe  No  2 

W-49338 

85 

Ark  Land  Co. 

Seminoe  No.  2 

W-0150169 

86 

Ark  Land  Co. 

Seminoe  No.  2 

W-72991 

87 

Ark  Land  Co. 

Seminoe  No.  2 

W-25406 

88 

Edison  Development  Co. 

W-50061 

89 

90 

LEASE  APPLICATION 

Lease  No. 

91 

92 

China  Butte 

W-73096 

93 

94 

95 

96 

97 

Nemmcrei  coal 


Kemmcrer  Coal  Co. 

Kemmercr  Coal  Co. 

Kemmerer  Coal  Co. 

Rosebud  Coal  Sales  Co. 

Peabody  Coal  Co. 

Rosebud  Coal  Sales  Co. 

Rosebud  Coal  Sales  Co. 

COLORADO 

W-0324035 

W-0324038 

W-0324036 

W-2341  1 

W-16431 

W-2341 2 

W-0308923 

COAL  LEASES  [ 

Name  of  Mine 

Lease  No. 

Reliable  Coal  &.  Mining  Co. 
Ricbold  &  Chapman 

Utah  International  Inc. 

Utah  International  Inc. 

Utah  International  Inc. 

Deserado 

D-047201 
C-028875 
C-07519 
C-01 23475 
C-29225 

Colowyo  Coal  Co. 

Colowyo  Strip 

D-034365 

Consolidated  Land  Development 

Consolidated  Coal  Co. 

C-29226 

C-29224 

Colorado  Yampa  Coal  Co. 
Consolidated  Coal  Co. 
Consolidated  Coal  Co. 

Energy  No.  2  Strip 

C-01 28433 

C-1546 

C-093713 

Northern  Mineral  Co. 
Northern  Mineral  Co. 

Rienau  No.  2 

C-0767 1 3 
C-1545 

Northern  Mineral  Co. 
Consolidated  Coal  Co. 

Northern  No.  1 ,2,3 

C-28358 
C-09371 4 

Northern  Mineral  Co. 
Consolidated  Coal  Co. 
Consolidated  Coal  Co. 

Northern  No.  1 ,2,3 

C-28359 
C-09371 5 
C-09371 6 

Northern  Mineral  Co. 

Utah  International  Inc. 
Empire  Energy  Corp. 

Rienau  No.  2 

D-044240 
C-01 23475 
C-30656 

Empire  Energy  Corp. 

Utah  International  Inc. 

Eagle  No.  5  &  9 

C-01 26480 
C— 25948 

Empire  Energy  Corp. 

Eagle  No.  5 

D-056298 

Utah  International  Inc. 

T rapper  Mine 

C-07518 

Utah  International  Inc. 

Trapper  Mine 

C-079641 

W.R.  Grace  &  Co. 

Little  Bear 

C-01 25957 

Hayden  Gulch  West  Coal  Co 

C-29217 

I  UJ  V>UIUIdUU  I  dllipd  V^Udl 


106 

.  -  ■  ■  ■  | - “ - - - 

Colorado  Yampa  Coal  Co. 

Energy  No.  2  Strip 

C-20900 

107 

Colorado  Yampa  Coal  Co. 

C-2^220 

108 

Colorado  Yampa  Coal  Co. 

Energy  No.  1  Strip 

C-22644 

109 

Colorado  Yampa'Coal  Co. 

Energy  No.  1  Strip 

C-081330 

110 

Colorado  Yampa  Coal  Co. 

Energy  No.  1  Strip 

D-052547 

111 

Colorado  Yampa  Coal  Co. 

Energy  No.  1  Strip 

C-16284 

112 

Sunland  Mining  Corp. 

Apex  No.  2 

D-046544 

113 

Peabody  Coal  Co. 

Seneca  No.  2 

C-0881 99 

114 

Peabody  Coal  Co. 

C-086654 

115 

Kemmerer  Coal  Co. 

C-01 231 77 

116 

Kemmerer  Coal  Co. 

C-01 05299 

117 

AMCA  Coal  Leasing,  Inc. 

C-030472 

118 

Kemmerer  Coal  Co. 

C-01 05300 

119 

Monolith  Portland  Midwest 

D-0571 66 

120 

Wyoming  Fuel  Co. 

Canadian  Strip  Mine 

C-31805 

121 

Kerr  Coal  Co. 

Marr  Strip  No.  1 

C-22777 

122 

Wyoming  Fuel  Co. 

Canadian  Strip  Mine 

C-29731 

123 

Ruby  Construction  Co. 

Sun  Mine 

D-051698 

124 

Franklin  Real  Estate  Co. 

Cardinal 

C-01 2894 

125 

Prosper  Lombardi,  Jr. 

C-23396 

126 

Sheridan  Enterprises  Inc. 

Joe’s  Mine 

C-052546 

127 

Sunland  Mining  Corp. 

Apex  No.  2 

C-01 27592 

128 

AMCA  Coal  Leasing,  Inc. 

D-051376 

129 

Gulf  Oil  Corp. 

Edna 

D-033327 

130 

Gulf  Oil  Corp. 

Edna 

D-05371 0 

131 

Gulf  Oil  Corp. 

Edna 

D-041478 

132 

Gulf  Oil  Corp. 

Edna 

C-021601 

141 

Western  Fuels  Assoc. 

C-8424 

142 

Western  Fuels  Assoc. 

C-8425 

143 

Reliable  Coal  and  Mining 

C-01 26669 

PREFERENCE  RIGHT  LEASE  APPLICATIONS 


140 

Riebold  &  Chapman 

C-01 25366 

144 

Northern  Minerals  Co. 

C-01 26997 

145 

Northern  Minerals  Co. 

C-01 26999 

146 

P.  Jensen  &  K.  W.  Miller 

C-4275 

147 

Consolidation  Coal  Co. 

C-01 26998 

148 

Kemmerer  Coal  Co. 

C-01 25854 

149 

Kemmerer  Coal  Co. 

C-3606 

150 

Kemmerer  Coal  Co. 

C-3605 

GREEN  RIVER  -  HAMS  FORK 
EIS  COAL  REGION 


PROPOSED  COAL 
WYOMING 
A  •  Tract  98 
B  ■  Byrne  Creek 
C  -  Winton 
D  -  Leucite  Hills 
E  -  Deadman 
F  -  Point  of  Rocks 


LEASE  TRACTS 
G  -  Pio 

H  -  Indian  Springs 
I  -  Atlantic  Rim 
J  -  NE  Cow  Creek 
K  -  Corral  Canyon 
L  -  Wild  Horse  Draw 


COLORADO 
N  -  Prairie  Dog 
O  -  Rattlesnake 
P  -  Lay  Creek 
Q  -  Signal  Butte 
R  -  Peck  Gulch(undrgrnd) 
S  -  Horse  Gulch 


T  -  Bell  Rock 
U  •  lies  Mountain 

V  -  Williams  Fork 

W  -  Little  Middle  Creek 
X  -  Fish  Creek 

Y  -  Middle  Creek 


MING 


R77W 


R76W 


R96W 

T 


R95W  R94W 


R93W 


R92W 


T25N 


T24N 


T23N 


t  T14N 


T13N 


1  T12N 


T11N 


!  T10N 


T9N 


COLORADO 


BLM  Library 
Denver  Federal  Center 
Bldg.  50,  OC-521 
P.O.  Box  25047 
Denver,  CO  80225 


» 


